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Nation Constructs 10,200 Miles of 
Concrete Roads in 1930 


Road Mileage 16 Per Cent Above 1929—Street Paving 

Lower—Quality and Construction Methods Improve— 

Specifications Tighten Up—Untangling Traffic Conges- 
tion—Prospects Good for 1931 


HE first nationwide attempt to soften the effect of a 

major business depression by speeding up on public 
construction work met with a splendid response from 
state highway departments in 1930. 


Highway Contracts 16 Per Cent Above 1929 

With a few exceptions, the monthly reports of contracts 
awarded for concrete road construction during 1930 ex- 
ceeded the yardage reported in the corresponding month 
of 1929. If contracts awarded in the month of December, 
‘on which complete reports are not as yet available, are 
equal to the awards in December, 1929, the total yardage 
of concrete highways for which contracts were let in 1930 
will amount to about 108,000,000 sq. yd. This will be 
about 16 per cent in excess of the 92,816,794 sq. yd. 
awarded in 1929. 


Street Paving Work Drops Off 

In contrast to the excellent showing in state and county 
highway work, concrete street and alley paving work fell 
substantially below the record for 1929. 

With December figures incomplete, the indicated yard- 
age of concrete street and alley paving work for which 
contracts were awarded during 1930 will amount to 
about 36,000,000 sq. yd. This figure is about 24 per 
cent below the total of 47,203,957 sq. yd. awarded in the 
full year of 1929. 


Total Pavements Ahead of 1929 

With December figures partly estimated, the total yard- 
age of concrete pavements, including roads, streets and 
alleys, should be about 144,000,000 sq. yd. in 1930, or 
about 3 per cent in excess of the 1929 total of 140,020,751 
sq. yd. 
10,200 Miles of Concrete Highway 

The vast volume of construction work involved in the 
contracts awarded during 1930 may be visualized in terms 
of mileage. The total concrete road awards for the year 
have added the equivalent of 10,200 miles of 18-foot pave- 


ment to the nation’s improved highway system. 
The total concrete street and alley awards in 1930 are 


the equivalent of a 30-foct street more than 2,000 miles 
long. 


Relieving Traffic Congestion 


In the wealthier states, in most of which the primary 
highway systems are in large part completed, more and 
more attention is being paid to the relief of traffic con- 
gestion. 

Highways are being widened not only in the vicinity 
of large cities, but for the full length of inter-city roads 
in sections where large cities are numerous. 

The construction of traffic relief roads parallel to 


are being widened to 40 feet 


Main inter-city highways 
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through roads, but one or two miles from them, is another 
method employed in relieving heavy-trafhic roads. 

Grade separation and the removal of bottle-necks con- 
stitute additional activities which are producing com- 
mendable results. As pointed out by Robert Kingery, in 
an article in the November, 1930, issue of CONCRETE, 
pages 17-19, the construction of grade separations at main 
highway intersections located in thickly, populated areas 
will do more to relieve traffic congestion than is possible 
by any other means at anywhere near the same cost. 

Separations between main highways and railways are 
likewise receiving attention. The state highway depart- 
ment of Pennsylvania alone reports the construction of 


Machine finishing is now compulsory in 32 states 


26 highway-railway grade separation structures in the 
past year. 


Secondary Highways 


The construction of single-lane concrete roads to con- 
nect rural sections with nearby markets is another recent 
development undertaken by state and county highway de- 
partments, especially in agricultural sections. 


Improving Quality of Construction 


Continued improvement is seen in the quality of con- 
struction, partly through the more general use of improved 
equipment, partly through further improvement in 
methods of making, placing and curing concrete, and 
partly through the higher quality of portland cement 
itself. 


Strengthening the Specifications 


The trend toward the greater use of high grade equip- 
ment is seen in the fact that 32 states now require machine 
finishing of concrete pavements, compared with 26 states 
a year ago. Sixteen states continue to allow hand finishing 
methods, at the option of the contractor, compared with 
17 states a year ago. 

In the matter of strength requirements, 16 states now 
demand a definite 28-day strength (14 days in one in- 
stance), compared with 13 states a year ago. 

A definite water-cement ratio is specified by 24 states, 
compared with 17 states a year ago; and 29 states now 
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specify a minimum quantity of cement per cubic yard of 
concrete. 

An interesting development in the mixing of concrete 
is seen in the fact that all states (including the District of 
Columbia) now specify a minimum mixing time, the 
length of time ranging from 50 seconds to 134 minutes. 
Furthermore, all states except Nevada and Wyoming now 
require the attachment of a timing device to control 
the time of mixing, and all states except Idaho require 
the mixing water to be measured. 


Curing of Concrete Pavements 


Curing pavements by covering with burlap and sprink- 
ling, curing by covering with wet earth, hay or straw, and 
curing by ponding continue to be the methods most fre- 
quently mentioned in specifications. It is known, how- 
ever, that curing by surface coatings is permitted in an 
increasing number of states, even though such methods 
may not be specifically mentioned. 


Thickened Edges Almost Universal 


Cross-sections of concrete highways are now required 
to have some type of thickened edges in all but seven 
states. In this respect there has been no change from a 
year ago. 


The International Road Congress 


One of the important events during the year was the 
convening of the Sixth International Road Congress in 
Washington from October 6th to 11th, inclusive. 


Notable among the papers presented at this congress 
was a report of American engineers on “Results Obtained 
by the Use of Cement.” The report, which consists of a 
comprehensive analysis of American practice, was pre- 
pared by Frank T. Sheets, chief highway engineer, IIli- 
nois Department of Public Works and Buildings; Roy W. 
Crum, director, Highway Research Board, National 
Academy of Sciences; E. M. Fleming, manager, Highways 
Bureau, Portland Cement Association; Arthur N. Johnson, 
dean, College of Engineering, University of Maryland; 
Clifford Older, consulting engineer, Chicago, Ill.; and 
Raymond E. Toms, principal highway engineer, U. S. 
Bureau of Public Roads. The full text of the report 
may be obtained in publications issued by the U. S. 
Bureau of Public Roads. 


The conclusions adopted by the International Road 
Congress with respect to concrete roads are printed on 
another page in this issue. 


Prospects for 1931 


So far. as concrete road construction is concerned, so 
great an effort was put forth by state highway departments 
toward speeding up construction during 1930 that only a 
small increase can be expected for 1931. In the matter 
of street and alley pavements, 1931 should see consid- 
erable improvement over 1930, in view of the decided 
retrenchment in that class of work during the past year. 

The expectation of more street paving in 1931 is based 
in part on the change in the voters’ attitude toward bond 
issues, as indicated by the November elections. In con- 
trast to the spring elections, the voters took favorable 


action on most of the bond issues submitted at the Novem- 
ber elections. 


Precast Light-Weight Concrete Slabs 
Solve Bridge Floor Problem 


Developed in Chicago for Roadways and Sidewalks of 

Bascule Bridges—Slabs Cast Under Electric Vibration 

Great Strength in 24 Hours With High-Early-Strength 
Cement 


NEW type of bridge floor, consisting of large precast 

slabs of light-weight concrete welded to the steel 
floor system, has been developed by the Division of 
Bridges of the City of Chicago, under the direction of 
Loran D. Gayton, city engineer, and Major Paul Schioler, 
city bridge engineer. 

Slabs of the nature here described were first specified 
for the sidewalks of the Clark Street bridge in 1929. The 
Wabash Avenue bridge, now under construction over the 
main branch of the Chicago River, has similar slabs over 
the entire movable part of the bridge floor, the roadway 
as well as the sidewalks. 


Slab Sizes 


A typical roadway slab of the largest size is shown in 
the illustration. These are 102 sq. ft. in area, and 28 of 
this size were required. Twenty-eight others are each 73 
sq. ft. in area, and 56 much smaller ones were placed be- 
tween the street car tracks and rails. Thirty sidewalk slabs 
were required, the majority of them 98 sq. ft. in area. 
The roadway slabs have a total thickness of 5%4 in., in- 
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Roadway slabs in position, bridge closed 


cluding the 114-in. top wearing surface. The sidewalk 
slabs, entirely of light-weight concrete, are 21% in. thick. 
The roadway slabs are heavily reinforced with steel bars 
in top and bottom, and with stirrups. The sidewalk slabs 


are reinforced with two layers of welded wire fabric, held 


1 in. apart. 


The Concrete Mixtures 

The cement and aggregates employed in the slabs were a 
1:114:2% mixture of Incor high-early-strength cement, 
No. 3 torpedo sand, and coarse haydite, with 444 gallons 
of water to the sack of cement. This mixture was used 
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for the sidewalk slabs and for all but the top wearing coat 
of the roadway slabs. This sand-haydite concrete had an 
average weight of 117 lb. per cu. ft. 

For the top wearing surface on the roadway slabs the 
same cement was employed in a 1:1:2 mixture having fine 
red granite screenings as the fine aggregate, and red 
granite chips up-to ‘%-inch size as the coarse material. 
This mixture had an average weight of 160 |b. per cu. ft. 


Strength of Concrete 


Tests of compressive strength conducted at the city’s 
testing laboratory on 6 by 12-in. cylinders indicated highly 
satisfactory results. The following tabulation gives the 
average, high and low on groups of six specimens each. 
These tests are not progressive, since each group of six 
cylinders was made from a separate batch of concrete. 
The test results follow: 


Age of Compressive Strength, Lb. per Sq. In. 

specimen Average High Low 

8 Hrs. (cured 6 hrs. in steam at 2511 2830 2173 
100 deg. F.) 

1 day (4 groups of 6 specimens 4388 5239 2971 

each) 3615 4067 2653 

2695 2830 2493 

3501 2784, 4068 

3 days (4 groups of 6 specimens 4287 9328 otl3 

each) 4442 5081 3658 

4508 5341 3109 

5109 5690 4245 

7 days (4 groups of 6 specimens 4235 4656 3814 

each) 5478 6296 4634 

5853 6573 5920 

4800 6084. Slot 

28 days (1 group of 6 speci- 5170 5978 3833 


mens ) 
1-day, 3-day, 7-day and 28-day specimens were not 
cured in steam. 


Casting and Handling the Slabs ‘ 

The slabs were cast at the Chicago plant of Benedict 
Stone, Inc., by the aid of an electric vibrating process that 
vibrated the steel reinforcement itself. The molds were 
in a horizontal position. All reinforcement was anchored 
firmly, so that even with men walking on it, the steel was 
less than an eighth of an inch out of position. 

Four holes were provided in each slab into which 1-in. 
pipe sleeves were fitted to facilitate handling of the slabs. 
These sleeves were filled with mortar after the slabs were 


erected. 
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Further provision was made for anchoring each slab 
immediately after being placed, so that the slab would not 
slip from its position if the bridge had to be opened 
before the slab could be welded to the steel floor system. 
This was accomplished by U-bolts passing under the 
stringers and up through holes in the slabs where loose 
plates were held with nuts. The anchoring device was 
removed after the slabs were welded into place and the 
holes filled with mortar. 


At the bridge the slabs were lifted into position by a 
steam derrick equipped with two sets of cable spreaders 
fitted with hooks on each end. 


The final operation then consisted of welding the slabs 
to the steel floor system, by means of %@-in. protruding 
steel plates. One end of these plates was imbedded in 
the slab and riveted to a continuous steel angle, one leg 
of which was also imbedded. These details are shown 
to rather small scale in the drawing. 


Development of City Bridge Division 


As previously stated, this new type of bridge floor de- 
sign and construction has been initiated and developed 
by the Division of Bridges of the Bureau of Engineering 
View of roadway slabs with bridge open. Sidewalk in the Department of Public Works, a department of the 

slabs not placed city government of Chicago. The work has been con- 
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Detail of largest roadway slab 
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dacted under the direction of Loran D. Gayton, 
gineer and head of the Bureau of Engineering, and Major 
Paul Schioler, city bridge engineer and head of the Di- 
vision of Bridges. The design and plans were prepared 
in the bridge designing section under Donald N. Becker, 
engineer of bridge design. An invitation is extended to 


city en- 


qo 
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bridge engineers to examine the complete plans in the 
Bridge Division office. Leon B. Kordell is resident engi- 
neer of construction on the work, representing the Division 
of Bridges. The Wabash Avenue bridge and its ap- 
proaches are being built by the Ketler-Elliott Company, 
of Chicago. 
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Profitable Manufacture of Concrete 
Building Units 


Writer Follows Analysis of Products Industry in Last 
Month’s Issue by Second Article in Important Series— 


Tells How the Output 
II—Scheduli 


is Estimated in Advance 


ng the Output 


By FRED A. SAGER 


Consulting Industrial Engineer 


N 1924 a Chicago concern doing a manufacturing 

business with twenty-five representatives located at 
district warehouses, scattered over the territory from 
Pittsburgh in the East to Seattle, San Francisco and Los 
Angeles in the West, came to a consulting engineering 
office in Chicago with a list of three or more complaints 
pertaining to their business. 


A Typical Manufacturing Ailment 


The district managers were dissatisfied because their 
orders for goods of specific types were delayed in delivery 
at their warehouse. The production department com- 
plained that too large a percentage of the production was 
for rush orders of various types of the product for this 
or that warehouse, and that as their production included 
several hundred items of many types, a systematic pro- 
duction schedule was, in fact, operative over a much 
smaller percentage of the plant output than should be 
the case. The business management was disturbed by the 
large demurrage charges on cars out-bound to the district 
warehouses, held for the rush order shipments requested 
by the district managers, the resulting congestion affecting 
also the in-bound shipments of raw materials. The man- 
agement was also questioning the size of the inventory of 
finished goods carried, particularly in view of the fact 
that such large inventory did not relieve the trouble of 
the district managers in filling their sales orders, 


The Diagnosis 


In this matter the first thing done by the representatives 
of the engineering office was to examine the company’s 
business for the three preceding years—that is, the total 
sales, segregated by types and sizes of the product and by 
district warehouses. It was soon apparent that of the 
several hundred items manufactured, from 80 to 90 per 
cent of the business was done in perhaps two dozen items. 
If these were scheduled for production and shipment to 
the twenty-five district warehouses, simple methods of 


handling the small balance of the product, comprising 
numerous items, could be arranged and the basic com- 
plaint could be eliminated. 


Prescribing the Remedy 


The plan in brief was this: From the records of the 
three preceding years, the sales requirements for the next 
year were estimated with considerable care for the two 
dozen major items, this estimate including the expected 
increase in volume of business. The number of carloads 
to be shipped per month to each warehouse was estimated 
and a schedule of dates of car shipments prepared. The 
frequency of deliveries to and estimated sales for each 
warehouse, the stocks necessary to be carried at each, and 
at the manufacturing plant, was determined. As to the 
large number of items moving in small quantities, mini- 
mum stocks for these items were worked out for each 
warehouse and schedules of from one to four shipments 
per year to each warehouse were worked out; and a uni- 
form production schedule was prepared for the production 
department. 

Furthermore, it was arranged that the district managers 
should be relieved of all care in the matter of stocks in 
their warehouses. Their duty in the matter was done when 
they sent in their regular daily sales reports. These re- 
ports were handled in the Chicago office by one man, who 
was in position to check up actual sales with the estimate 
previously made for each warehouse, and who was then 
able to determine whether the proposed shipments to the 
given warehouse should be increased or decreased from 
that estimated, to the end that each warehouse should be 
provided with suitable stock. 


New Plan Is Successful 


This plan was fully discussed with all the district man- 
agers at the January meeting in 1925 and their best esti- 
mate of the year’s sales was obtained and taken into con- 
sideration in preparing the working program for the year 
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1925. They were all anxious to try any plan designed 
to provide them with the stocks they required to make 
proper deliveries of their sales, but most of them were 
very skeptical as to any plan that was designed to operate 
with little or none of their attention. The plan, however, 
has worked to the satisfaction of all concerned, is now in 
full operation in the Chicago company and has been made 
operative in an associated company operating in the East. 
The district managers, without any worry on their part, 
are provided with ample stock. They are only asked to 
report, to Chicago, any special sale that they may be ar- 
ranging with a department store that may take a large 
number of one given type of item. The out-bound cars 
come into and leave the plant on a pre-arranged schedule, 
the irregularities due to unpredicted variations from the 
basic schedule being reduced to a negligible percentage. 
The production department is working on a definite and 
uniform schedule, the rush order or unscheduled produc- 
tion being very small. The total stocks carried in the 
Chicago plant and at the twenty-five warehouses was de- 
creased by from 25 to 30 per cent, with the improved 
service to the district managers in that they have what 
they want when they want it. 


Application to the Products Industry 


The interest in this example to the products industry is 
this: the possibility of reducing stocks carried, by smooth- 
ing out the production curve with a fluctuating delivery 
curve, by a careful control of a few major items of the 
plant’s product. This concentration of production in a 
few items is common to many lines of manufacture, al- 


January, 1931 


though there are some lines to which it does not apply. 
It is worthwhile to determine whether or not it will apply. 

As an application of this method to the products busi- 
ness, the output for one year, based on the actual experi- 
ence of a plant, is given in the first four columns of Table 
1, “Sales Per Year, Maximum Sales in One Month and 
Average Minimum Stocks, by Items of Production.” The 
second column shows the number of the item in column 
one that were sold during the year. The third column 
converts the amounts in column two to a common base, 
“equivalent 8-inch units,” i. e., an 8 by 12 by 16-inch 
block is taken as 1.5 equivalent 8-inch units, and the 
8 by 4 by 16-inch block is taken as 0.5 equivalent 8-inch 
units. The equivalent unit here adopted is related more 
to quantity of materials required than to the combination 
of both material and labor required in the production of 
the block, but is sufficiently accurate for most purposes. 
A plant with a large output may well use a more exact 
equivalent basic unit. 


Five Units Supply 90 Per Cent of Production 


The fourth column shows the production in “equivalent 
units” for each item, expressed as a percentage of the total 
production, a casual observation of which indicates that 
the major production was in five items out of the sixteen 
listed. By including in Group A all items over 5 per cent 
of the total production, and in Group B all items under 
5 per cent, we find 90.28 per cent of the production in 
the five items of Group A and 9.79 per cent in the eleven 
items of Group B. Now by a study of production and 
stock, so far as the five items of Group A are concerned, 


TABLE 1 


Sales Per Year, Maximum Sales in One Month and Average Minimum Stocks, by Items of Production 


Type of 


Blook and 


Number 
Size , Inches ae kt 
(1) (2) (3) 
& Plain 141 ,495 141 ,495 141 ,495 
10 Plain 13 ,977 17,441 17,441 
12 Plain 28 ,914 43 ,371 43 ,371 
8 Cor. 15,966 15 ,966 15,966 
10 Cor. 1,044 1,305 
12 Cor. 1,827 2,740 
8 Half Cor. 13 ,023 6,512 
10 Half Cor. 321 201 
12 Half Cor. thes 566 
8 Wood Jambs 1,357 V,c0o7 
8 Hf.Wood Jans} 1,536 768 
8 Pier 306 306 
8 Half Pier 174 87 
4 Plain 69 ,993 34,996 
4 Solid 9,885 7 ,884 
Chimmey 2,685 5,370 
280,865 |100.00 253 , 869 |27 ,596 


I 
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the control of the major part of the output is accomplished 
and the items in Group B can be handled by a simple 
method as to stock carried and as a fill-in at convenient 
times, as to production. 


Cured and Uncured Stock 


In a concrete products plant stocks are carried for cer- 
tain fundamental reasons. First, a certain time is required 
_ for the product to cure after it has left the machines or 
: kilns. This is really part of the process of manufacture. 
The output of the plant for the preceding two or three 
weeks, that has been put in the stock-piles, is really still 
in manufacture.” Since, however, as a matter of general 
practice, this fresh product is counted as stock, allowance 
for this uncured product should be made in estimating 
the total stock to be carried. Second, cured stock, ready 
for delivery, must be carried to supply the day to day 
demand, which quantity of stock may be called the “aver- 
age minimum” stock requirements, such stock being suffli- 
cient to take care of, in any month, the probable require- 
ments for the month in any and all of the items produced. 
Third, additional stock at certain times of the year to per- 
mit of a more uniform rate of production. If the first two 
items are properly chosen and the proper rate of produc- 
tion established, the third item will take care of itself in 
general. 


Amount of Cured Stock Required 


The amount of cured stock to be carried may be deter- 
mined from general consideration of the total amount of 
all types of product to be carried and by detailed con- 
sideration of the requirements of each type or item. It 
will be an unusual business that will not be satisfied if 
the total cured stock is maintained with an “average mini- 
mum” equal to the maximum month’s sales of product. 
Naturally it is good business to operate with the least 
amount of capital tied up in stock, that will permit of 
prompt deliveries of all orders. Considerable experience 
in a given plant is necessary to get stocks to a minimum 
and retain 100 per cent service. At the start a safe margin 
should be carried and if later it is found that smaller 
stocks, properly handled, will suffice, the cuts in inventory 
can then be made. 


How Minimum Stock Is Determined 

The stock shown in the last two columns of Table 1 have 
been determined as follows: First, the total stock carried 
shall be equal to the maximum month’s sales for the pre- 
ceding year, or the estimated maximum month’s sales for 
the coming year, if they are expected to vary materially 
from the proceeding year, to which is added one-half 
month’s production. Second, the stocks for each of the 
major items, Group A, should be equal or nearly equal 
to the maximum month’s sales of that item. The stock 
for the items in Group B should be carried on the average 
about one-half of an economical production quantity, say 
a day’s run on that item or on that item and another item 
with similar machine set-up. For example, in the case of 
8-inch piers and 8-inch half piers, the totals used for the 
year were 231 and 61, respectively. One day’s run on 
these items would produce enough to last a couple years 
for the piers and longer for the half piers. And again it is 
possible that the total sales of last year may go out in 
one month in the next year. But in any case, if, when the 
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stocks of items in Group B are low, a day’s production is 
run in this item, such a plan of fill-in production for this 
group will keep the total for the group at an average 
figure all the time. 


To apply this method of determining stock to be car- 
ried with the production shown in Table 1, it is necessary 
to have knowledge of the maximum delivery of product in 
any one month of the year, as set up in Table 2, which 
shows the deliveries of all items of product expressed in 
equivalent 8-inch units. 


TABLE 2 


Deliveries in Equivalent 8-Inch 
Units for the Year, by Months 


January 40,899 
February 9,984 
March 21,644 
April 25,971 
May 32 ,302 
June 45,180 
July 9,018 
August 53 ,343 
September 8,271 
Oct ober 16,470 
November 12,339 
December 11,444 

Total 280,865 


This total is seen to be the same as that of column three 
in Table 1. It is evident that the variation in monthly 
sales is great, and if similar range in the monthly sales 
is anticipated in the coming year, proper provision there- 
for should be made in the cured stock carried. For the 
purpose of this analysis it is assumed that the business of 
the succeeding year will be materially larger, and that for 
the most of the year the monthly production will be 30,000 
equivalent 8-inch units. 

Then the average minimum stock, in equivalent 8-inch 
units, should, on these premises, not be less than the sum 
of the maximum sales for August, or 53,343 units, plus 
at least one-half of one month’s production, or 15,000 
units, a total of 68,343 units. This general figure as to 
total stock should now be checked by a more detailed 
estimate of the stock required for each item. As a basis 
for this determination, the maximum month’s sales for each 
item is set up as columns seven and eight in Table 1, 
column seven being the number of units sold and column 
eight being the equivalent in 8-inch units. For group A 
items, the assumed average minimum stock shown in col- 
umn nine, is, in round numbers, the amount of the maxi- 
mum monthly sales for that item. In the case of the first 
item (8-inch plain), with maximum sales of more than 
29,000, the average sale per month was only 12,000, and 
the stock was set at 25,000, slightly less than the maximum 
month’s sales. In the case of the 12-inch plain blocks, the 
stock of 10,000 was set higher than the maximum month’s 
sales, on account of an estimated greater sale of this item 
during the coming year. Thus the stocks for Group A 
items, appearing in column nine, were chosen after con- 
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sideration of past and estimated future business, and fol- 
low in general the last year’s maximum month. 

The stocks for Group B items were determined gener- 
ally as about half of an economical run for the given item, 
except where the maximum month’s sales (column seven) 
exceed this amount, in which case the larger amount de- 
termined the stock to be carried. The assumed average 
minimum stock for each item, thus derived, was converted 

~ into equivalent 8-inch units (column ten) and was found 
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to total 66,350 units, which agrees closely enough with the 
general requirement of 68,343 units previously deter- 
mined. 

It is proposed, in the next article, to operate with this 
method on the succeeding year’s business with an assumed 
uniform production rate, and see how it works out. If 
the next year has fluctuations as wide as that indicated in 
Table 2, and if the deliveries can be made with uniform | 
production, the method must have some merit. 
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Short-Cuts in Structural Design 


Simpler Methods Needed for Design of Reinforced 
Concrete — Coming Series of Short-Cuts Will Avoid 
Complicated Formulas and Derivations 


By JAMES R. 


GRIFFITH 


Professor of Structural Engineering, 
Oregon State Agricultural College 


ONCRETE announced three years ago this month 
(January, 1928) that I would present a series of 
charts devised to assist in the routine problems of re- 
inforced concrete design. During those three years I have 
learned to sympathize with the cartoonist and columnist 
who must daily worry about deadlines. I have seen my 
“brain child,” as the Editor has called it, grow to pre- 
cocious youth. I must confess I had but an idea with 
which to start, and a hobby for the construction of charts. 


Simple Designing Methods Needed 


I. Oesterblom took a jab at the “teaching profession” 
on page 769 of the May, 1930, Journal of the American 
Concrete Institute. So perhaps I have said too much. 
But then on page 774 of the same publication he pays the 
past series in CONCRETE a definite and fully appreciated 
compliment. I am inclined to agree that the simple facts 
are frequently hidden by the smoke of academic deriva- 
tions and discussion. But I am not so sure that the teach- 
ing profession is alone responsible. In fact I could refer 
to some contributions by the practicing profession which 
would shame the most academic discussion of a college 
professor. I have honestly tried to dispel the smoke. If 
I have failed, I will gladly turn the job over to anyone 
else who may think he can do better. 


The Old and New Series 


Upon completion of the first eighteen articles and 
charts, which have since been reprinted and sold out, I 
would gladly have written the journalistic “30” indicating 
the end. But it was to be otherwise. That series was 
followed by 20 additional charts, and the combined series 
of 38 charts has now been reprinted. Then a few months 
ago, at a conference with the staff of Concrere, I again 
pleaded press of other work. I was tired of seeing my 
“stuff.” Surely the readers were likewise tired of it. 
However, we compromised on a series of “Short-Cuts in 
Structural Design,” to appear in 1931. 


I have been accused of encouraging the so-called 
“handbook engineer.” I agree that charts are dangerous 
in the hands of the unskilled. So are automobiles and 
machine guns. I always will maintain that the user of 
any short-cut should first learn his theory thoroughly. 


Varied Problems 


In the first series of charts I tried to maintain continuity 
in both subject matter and chart types. In the coming 
series, I shall do neither. The problems will be varied 
and the charts constructed of the type best fitted for the 
problem. 


Unbalanced Reinforcement 


Balanced reinforcing, wherein both concrete and steel 
are stressed to their maximum, is no doubt the ideal con- 
dition. But again the ideal is seldom found in practice. 
When the balanced section is not strong enough for the 
bending moment, steel may be added. Likewise, when 
the balanced section is too strong, steel may be taken away. 
In the previous series I have demonstrated the method 
whereby the section may be strengthened by the addition 
of compression and tensile steel. In the February issue I 
will show how the area of steel may be reduced when the 
external bending moment is less than the resisting moment 
of the balanced section. 


Foundation Walls and Footings 


I have had numerous inquiries on the solution of foun- 
dation walls and footings. The principal difficulty in 
these problems is to obtain the loading. Once the loading 
is obtained the problem is but another beam or slab. The 
remaining articles to be presented will discuss the treat- 
ment of these problems. 

Then I must inject a little human interest in the story. 
In a future issue I shall, tramp on someone’s toes, for 
verily he hath stolen my thunder. But fortunately I have 
the proof and shall submit the evidence. 


Speedy Erection of Structural Frame 
Proves Value of Inspection 


Rate is Two and One-Half Days Per Story—Architect 

Owner and Contractor Co-Operate—Obtain Concrete of 

High Quality—Concrete Building Costs Less Than Steel 
‘Frame Design 


By B. L. MEHANDRU 


Engineer, John Nelson Company, General Contractors 
South Bend, Indiana 


HE construction of the Hoffman Hotel, South Bend, 

Indiana, during the midsummer of 1930, has demon- 
strated that co-operative effort between the architect, the 
owner and the contractor will benefit all interests con- 
cerned. 


Costs Less than Steel Frame Building 

The building is a 12-story structure, with reinforced 
concrete structural frame and floors. The floor is of pan 
construction, with a 3-in. slab and with 5-in. joists spaced 
23 in. center to center. The total depth of the structural 
part of the floor is 8 in. Alternate plans for a structural 
steel frame, submitted by a structural steel company, 
failed to meet the costs of the reinforced concrete 
frame, in spite of the fact that the engineer for the 
financing company had required the inclusion of more 
reinforcement than called for by present design practice. 
The building is 83 by 69 ft. in plan and required 3,500 
cu. yd. of concrete. 


Independent Inspection Service 

The medium through which the degree of co-operation 
was made possible was the inspection service supplied by 
the Robert W. Hunt Company, of Chicago. 

While the general contractor was required to pay for 
this service, we considered it a good investment rather 
than an expense. It is doubtful that this involved any 
actual expense to the contractor, when the advantages are 
balanced against the actual cost of the service. 


Where Inspection Service Saved Money 

To begin with, there is little doubt that both the archi- 
tect and the owner had greater confidence in the quality 
of the concrete work because of the inspection service. 

As to actual savings, we were able, because of the con- 
stant check-up with tests, to save on cement. Our knowl- 
edge of the high early strengths being attained enabled 
the work to be speeded up, so that we saved on form 
material and labor through more frequent re-use of the 
forms. 

There was a further saving on time, the importance of 
which not all contractors appreciate. On a construction 
job of this size the fixed expenses are likely to be from 
$2,000 to $2,500 per month, for items such as the salaries 
of the construction superintendent, the foremen, the me- 
chanic and the time clerk, and for the wear and tear on 
mixing plant equipment. In consequence, the saving of 
even one month in the required time of construction 1s 
well worth while. 
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Handling and Storage of Materials 

Little room was available for the storage of materials, 
a fact which may be judged from the illustrations, show- 
ing the congested downtown location. Space was available 
for the concrete mixing plant and for piling limited quan- 
tities of sand and gravel. We started by using pre- 
mixed aggregates, but this was stopped after the founda- 
tions and the first floor concrete had been placed, because 
the materials had to be dumped in piles near the mixer 
and rehandled with wheelbarrows to the skip of the mixer. 


showing hoisting 
tower and tubular distributing chute 


Figure 1. Concrete mixing plant, 


Consequently nothing was gained by the use of pre- 
mixed aggregates. Cement was delivered as needed. 
Concrete Mixing Plant 

The concrete mixing plant, illustrated in Figure 1, was 
at the rear of the building. It was designed with an eye 
to the limited quantity to be mixed—namely, 3,500 cu. yd. 

The capacity of the Lakewood mixer employed was 7/2 
cu. yd., and actually we mixed concrete in 2-sack batches 
which yielded an average of 11.3 cu. yd. The mixer was 
equipped with a timing control that insured proper length 
of mixing. A water tank controlled the quantity of mix- 
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ing water for each charge. 

The hoist was operated by a boiler, shown in Figure 1, 
which was heated by city gas. To use this gas without 
excessive waste of heat we lined up the firebox with fire- 
brick. Two jets of gas were directed into the firebox, so 
connected that when one jet was not sufficient to supply 
the steam needed, it automatically turned on the other jet. 


Distribution of Concrete 
The light steel frame hoisting tower and the tubular 
Archer distributing chute are clearly illustrated in Figure 


Figure 2. The structural frame completed, on July 18th 


1. This chute, supplied with the necessary extensions, was 
sufficient to distribute the concrete direct from the tower 
to the place of deposit. Buggies were required for con- 
creting the top floor and the roof slab only, because the 
hoisting tower was not high enough to permit full em- 
ployment of the tubular chute. 


Proportions and Yield 

The architect’s specifications called for 2,000-lb. con- 
crete in floors, while for columns the requirement was for 
3,000-lb. concrete in the first five stories and 2,500-lb. 
concrete above the fifth story. Since a strength of 2,500 
Ib. per sq. in. at the age of 28 days was readily attainable 
with the standard portland cement employed, we designed 
both floor and column concrete above the fifth floor for 
a 28-day strength of 2,500 Ib. per sq. in. 

The proportions selected yielded 5.65 cu. ft. of concrete 
in place, per sack of cement, or 11.3 cu. ft. for each 2-sack 
batch. The water-cement ratio was 734 gallons of water 
to the sack of cement. The slump averaged 74 in. 


Test Results 

Complete field testing equipment, including molds, was 
used on the job. All cylinders were shipped to Chicago 
and tested at the Hunt laboratories. 

The cylinders intended for the 7-day test were cured 
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at the job for 4 days, under job conditions, then shipped 
to the laboratory and tested without further curing. The 
28-day cylinders were similarly cured at the job for 4 
days, then shipped to the laboratory and cured further in 
a laboratory moist room under water vapor curing con- 
ditions. The specimens were left in the moist room until 
they were tested. The following test results were ob- 


tained: 

Age of Compressive strength, Ib. per sq. in. 
specimens Average High Low 
7 days ee LV 2122 1273 
28 days A Gos 3219 2476 


As stated previously, ordinary standard portland cement 
was used, and the 7-day strengths attained were well above 
working strength requirements. There was greater varia- 
tion in the 7-day strengths than in the 28-day results. Ap- 
parently this was due to the more variable conditions 
under which the 7-day cylinders were cured. 


The Construction Schedule Beaten 

Although concreting operations were started under a 
handicap of 9 days behind schedule, the roof slab was 
concreted 9 days ahead of schedule. The original delay 
had been caused by a break-down of the excavating shovel, 
as a result of which the foundation concreting was started 
on May 17th, 9 days late. The concreting work made 
ordinary progress in the first and second floor construc- 
tion, the second floor having been concreted on June 5th. 


— 


Hfman “Hotei 


Sept 44, 1930 ~ 
by OSs. 


Figure 3. The building nearly completed as it appeared 
on September 11th 


The third floor concrete was placed on June 11th. From 
that time forward a floor was concreted every Tuesday 
and Friday, until the twelfth floor was placed on July 
12th. The roof slab was concreted on July 18th, 9 days 
ahead of the schedule. The run from the third to the 
twelfth floor was equivalent to one story every 214 days, 
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since the union carpenters operated on a 5-day week. 

' The comparison between the progress schedule estab- 
lished and the actual progress made may be seen in the 
following tabulation: 


Actual 
Date seton date of 
Part of structure schedule concreting 

Foundation concreting started. May 8 May 17 
First floor slab placed May 27 May 29 
Second floor slab. June 2 June 5 
nirdenoor slahs2e fe ot at June 6  , June ll 
Fourths floor slabs. oo June 11 June 17 
Pattie Hooruslah sce ts. June 16 June 20 
Pixinehoorcclabt <0 00 oi June 20 June 24 
seventh, floor slab. June 26 June 27 
Bighths floor’slab see oo nies July 1 July 1 
Binthenoor lah. 5 Ble feo July 3 July 3 
Peenth hoor eiahse ce Wit July 11 July 8 
Bleventh: floor slab 20 July 16 July 11 
Twelfth floor slab. July 21 July 15 
Proaraeiah ait #1 ete ee a July 27 July 18 


The actual schedule maintained from the third to the 
twelfth floors, inclusive, left only 144 days for moving 
and framing the form work for a floor. The time required 
for concreting a floor was 8 hours. Accordingly, the 
period from Monday morning to Tuesday noon was occu- 
pied in getting ready for the Tuesday concreting (after- 
noon and evening). Wednesday and Thursday were then 
available to get ready for the Friday concreting. 

The architect of the Hoffman Hotel was Willard M. 
Ellwood, of South Bend, and the general contractor was 
the John Nelson Company, of the same city. J. V. Quinn 
was resident engineer for the Robert W. Hunt Company 
and Roy Worden was the architect’s superintendent. V. J. 
Reed was the superintendent of construction and the writer 
was the engineer for the general contractor. 


Highway Research Board Discusses 
Maintenance and Construction 
Raising Settled Concrete Slabs, Effect of Various 
Curing Agents, New Apparatus for Freezing and 
Thawing Tests, Are Among Important 
Subjects Considered 


Papers and discussions of outstanding importance in 
highway construction and maintenance were presented at 
a meeting of the Highway Research Board held in Wash- 
ington, D. C., on December 11 and 12. 


Raising Settled Slabs With Force Pump 


One of the papers that attracted much attention was 
presented by W. H. Root, of the Iowa State Highway 
Department, in which he described the method developed 
by John Poulter for the raising and leveling of settled 
concrete road slabs. This method, which involves the 
pumping of a thinned mixture of cement, loam and water 
through holes drilled into the settled slab, is described in 
an article printed elsewhere in this issue. A 20-h.p. 
gasoline-driven force pump is used for the purpose. Dur- 
ing the summer of 1930 the department had five of these 
pumps working, and raised the equivalent of about 2 miles 


of 18-ft. slabs. 
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Quality of Aggregates 


Several papers were presented on the subject of agere- 
gates for concrete in highway construction. One of these, 
by Stanton Walker, director of the engineering and re- 
search division of the National Sand and Gravel Asso- 
ciation, described tests on the effect of flat and elongated 
particles in coarse aggregates. His conclusions are that 
such particles have no harmful effects on the concrete if 
the particles themselves are of sound quality. In the 
specimens tested the quantity of flat and elongated par- 
ticles ranged from 10 to 15 per cent of the total. 


Apparatus for Freezing and Thawing Tests 

Prof. C. H. Scholer, of Kansas State Agricultural Col- 
lege, described a highly successful apparatus for conduct- 
ing freezing and thawing tests, either of concrete or 
concrete aggregates. It consists of a refrigerator so 
constructed and arranged that three cycles of freezing and 
thawing may be obtained in 24 hours. With this ap- 
paratus, Prof. Scholer reports, poorly made concrete has 
been completely disintegrated in 20 cycles, while some 
good mortars have scarcely been damaged in 1,500 cycles. 
Unsound aggregates can readily be detected either sepa- 
rately or in concrete. 


Curing Methods 

Much attention was given to papers and discussions on 
curing methods. Among the papers on this subject was 
a progress report by F. C. Lang, of the Minnesota State 
Highway Department, and Fred Burggraf, of the High- 
way Research Board, covering a survey of about 2,000 
miles of concrete roads cured by various methods. The 
pavements included in the survey are located in five states 
and range from 4 to 7 years in age. Wet earth, calcium 
chloride applied either to the surface or integrally, sodium 
silicate, and bituminous surface coatings were the curing 
agents examined. Volume and temperature changes were 
found to be greater in bituminous-coated slabs than in 
others, but were reduced by covering the coating as soon 
as possible by whitewash or other light-colored material. 
The effect of this greater shrinkage and expansion in 
bituminous-coated slabs was minimized by the use of 
transverse joints, and was, in fact, not considered to be a 
serious matter or a factor of major importance in con- 
sidering the use of this curing agent. 


Co-Operation With A. R. B. A. 

An agreement has been reached whereby the Highway 
Research Board will co-operate more closely with the 
American Road Builders Association, through the appoint- 
ment of a joint committee of the two organizations, to 
deal with matters pertaining to road-building equipment. 


Crushed Stone, Sand and Gravel 
Groups to Meet at St. Louis 

The fourteenth annual convention of the National 
Crushed Stone Association will meet at the Hotel Jeffer- 
son, St. Louis, Mo., from January 19 to 22. The associ- 
ation invites all crushed stone producers of the United 
States and Canada to attend and participate. 

The National Sand and Gravel Association will hold 
its fifteenth annual convention and exhibit of machinery 
and equipment from January 27 to the 29th, also at the 
Hotel Jefferson. 


Heated Water Supplies Warmth 
During Moderately Cold Weather 


Formula to Compute Probable Temperature of Mixed 
Concrete—Setting Cement Generates Much Heat—In- 
sulation Suggested in Place of Artificial Heat 


By A. C. IRWIN 


Manager, Railways Bureau, Portland Cement Association 


HE simplest and least expensive way to supply heat 
in a mass of fresh concrete to provide for moderate 
freezing temperatures is to heat the mixing water. 

In order to get some idea of the theoretical limitations 
of heating the water only, in cold weather work, the fol- 
lowing discussion is offered. 

The specific heat of water is about four times the spe- 
cific heat of the solid material entering into a concrete 
mix. It is obvious, therefore, that if we assume no heat 
lost, we can compute the resulting temperature of the 
fresh concrete if we know the initial temperature of all 
of the materials and the specific heat of the solids in the 
mix. Thus, let— 

w = the weight of water 

w' = the weight of solid material (as cement, sand and 

stone) 

t = temperature of water 

t’ = temperature of solid material 

x ==temperature of mass after addition of water and 

mixing. 

The specific heat of water is 1 and the specific heat of 
the sand, stone and cement may be taken as 0.22. We 
then have— 

wt + 0.22 w’ t’ 
06 SS SSS 

w + 0.22 w’ 

As stated, x is the probable temperature of the mixed 
concrete. As an example, let— 

w = 6 gallons — 50 lbs. of water 

w’ = 600 lbs. of aggregate plus 94 Ibs. (1 sack) of 


cement 
foo) dege i. 
fea ooeces.. I. 
By substitution in the above formula— 
% = 71 deg. F. 


Of course, heat will be lost in considerable quantity, 
depending on the insulation provided by the protective 
measures employed, the ratio of surface to volume of the 
mass and the difference between the temperature of the air 
and the temperature of the concrete. If we assume a 20 
per cent loss of heat before the hardening process gets 
well under way, the mass would still have a temperature 
of about 55 degrees. 


Heat Generated in Hardening Process 


It is a well known fact that heat is evolved in the process 
of hardening of cement. If no heat were lost, this evolved 
heat would raise the temperature of the concrete to a 
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surprising degree. Thus, in the above example the specific 
heat of the concrete (including the water) would be about 
0.27 and the total weight 744 lbs. In order to raise the 
temperature of the concrete one degree, there would be 
required 744 0.27 = 201 B.t.u.’s, and if no heat were 
lost the temperature of the mass would be raised an 
amount equal to the B.t.u.’s liberated by the hardening 
process, divided by 201. This added to the temperature 
of the concrete at the beginning of the hardening would 
raise the temperature decidedly, and would probably reach 
over 100 deg. F. about 50 hours after placement, pro- 
viding no heat were lost. 


Insulating Material Instead of Artificial Heat 


The above indicates the rather surprising effect of heat- 
ing water combined with the evolution of heat in the 
process of hardening of cement. It shows the possibilities 
of substituting insulating material as a protection to fresh 
concrete in winter construction as against supplying heat 
artificially. Insulation would have an additional advan- 
tage in that there would be no tendency to dry out the 
concrete and would for that reason provide excellent 
curing conditions. It would be possible to compute ap- 
proximately the temperature of the concrete at any given 
time if the rate of release of heat together with the co- 
efficient of heat loss of the insulating material could be 
known. Coefficients of heat loss of various insulating 
materials are fairly well known and weather forecasts 
could be used as a guide to outside temperatures. The 
rate of generation of heat depends, of course, on the 
rapidity of the hardening process, and this in turn upon 
the temperature and moisture content. 


Limitations of Formula 


The formula is approximately correct for aggregates 
that are not frozen or do not contain ice and when no 
heat is lost. It is not applicable to the condition where 
the heat in the water must thaw out frozen ageregate as 
well as raise its temperature. In general, aggregate should 
be thoroughly thawed out before it is introduced into a 
concrete mixer. 


Highway Planning 


Every foot of travel distance saved on a highway will 
justify an expenditure of $60 to eliminate that foot, cal- 
culations by Professor T. R. Age, of Iowa State College 
ate provided the highway carries 1,000 tons of vehicles 
a day. 


EDITORIAL 


Highway Construction Becomes 


More Complex 

N EW concrete highways for which contracts were 
~ Y awarded in 1930, will add the equivalent of 
10,200 miles. of 18-ft. pavements to the nation’s sys- 
tem of paved roads. Concrete street and alley con- 
tracts are the equivalent of a 30-ft. street more than 
2,000 miles long. 


The totals for 1930 are about 108,000,000 sq. yd. of 
concrete roads, and about 36,000,000 sq. yd. of con- 
crete streets and alleys. The road yardage exceeds 
the highest previous record by 15,000,000; the street 
and alley pavement yardage fell below the previous 
year, but the total yardage of 144,000,000 tops all 
previous yearly accomplishments. 


This vast quantity of construction work has given 
direct employment to more than 300,000 workmen. 
It has kept the personnel of federal bureaus and state 
and county highway departments on their toes. But 
it has done even more, for it has proved that the 
effect of a major business depression can be softened 
by speeding up on needed public work. 

The year just closed has ventured far into the more 
complex ramifications of highway development. No 
longer is highway progress a mere matter of more 
mileage or more millions of square yards. We have 
entered into the more difficult phases of untangling 
congested traffic. Intersections between main high- 
ways, and between highways and railways, are being 
eliminated by grade separation structures. Bottle- 
necks are being removed. Main highways in metro- 
politan areas are being widened. Parallel roads are 
being built to relieve main traffic arteries. Four-lane 
superhighways are being built between cities. 

Coincidental with the construction of superhigh- 
ways we see the growth of a new idea at the other 
extreme—the construction of secondary, single-lane 
concrete roads to bring outlying rural sections into 
contact with their markets. 

While 1930 has seen no great new development in 
highway construction methods or equipment, there 
has been a wider application of both. Thirty-two 
states—six more than a year ago—now require ma- 
chine finishing for concrete roads. Positive control 
of the quality of concrete is now required in a greater 
number of states than a year ago. More reliable 
equipment is being developed for the maintenance of 
quality control. The relative values of different cur- 
ing methods are known more definitely than in for- 
mer years. 

Highway construction has, in truth, developed into 
a modern romance, one in which scientific facts and 
theories are put to very practical uses. It promises 
still greater things, for the future development of 
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highways will demand the attention of the highest 
order of engineering knowledge and experience. 


The Growth of a Fool Idea 


N the fall of 1929 a man out in Mount Pleasant, 

Iowa, had a fool idea. 

The concrete floor in his garage had settled: badly 
at a place where the subgrade was soft. He hatched 
out the idea that if he could force some mud under 
the settled floor he could force it back to the proper 
level. He tried the experiment by drilling a few holes 
down through the floor slab. Then he set a short 
piece of pipe in the hole and placed a funnel into the 
top of the pipe; and with a broomstick he pounded 
some near-liquid mud through the holes and under 
the slab. It worked. 

Last winter he rigged up a makeshift force pump 
and tried it out on heavier slabs. Again it worked. 

Next he thought of the many places where con- 
crete highway slabs, built over marshy ground or 
on fills that were too soft, had warped and settled. 
After protecting himself with patents he assembled 
a larger force pump with which he was successful 
in lifting and leveling settled road slabs. All through 
the rest of 1930 this machine and several additional 
ones were kept busy by the state highway depart-- 
ment, raising and leveling settled concrete slabs. 

In the meantime more of these pumps are being 
made, to reclaim warped concrete highway slabs on 
unstable subgrades. And it all came to pass because 
this man saw through something that had all the 
earmarks of a fool idea. 


Further Hesitation Will Be Costly 


USINESS must shortly resume its normal up- 

ward swing, the head of a large construction 
company writes us, and in his opinion the oppor- 
tunity to let new building contracts at the present 
low price levels will not long remain with us. 

Not since 1922, he says, has his company con- 
structed buildings at the low unit price levels of 
1930. The moment it becomes clear that business 
is improving, present unit prices will be withdrawn 
and the cost of building will increase. 

This opinion comes from a man who knows. For 
more than a quarter of a century his company has 
made a specialty of erecting reinforced concrete 
buildings for office and industrial occupancies. He 
has passed through several periods much like the 
present one. 

Architects and engineers will do well to advise 
their clients that this is a time for action. Further 
hesitation will be costly. 


PROGRESS-—In a Page 


Current activities in research, in matters pertaining to concrete and > 
q cement, as being carried on or completed by various organized groups. 


(2) A water-cement ratio of not more than 484 gallons 
of water to the sack of cement is recommended. 
Out Its Program (3) Suggested proportions (as a basis to start with) 
THE American Society for Testing Materials Commit- are 1 part of cement, 11% parts of sand, and 2 parts of 
tee C-1 on Cement has effected a reorganization and pre- pebbles passing a Y-in. sieve. 


Committee C-1 on Cement Widens 


pared a preliminary plan of work for the coming two (4) The concrete shall be mixed for at least 5 minutes 
years. With this reorganization the committee will be after all the ingredients are in the mixer. 

in a better position to carry on more fundamental and (5) The concrete shall be thoroughly compacted by 
detailed studies of the two most widely used hydraulic puddling, and moist-cured for at least 7 days. 
cements—high-early-strength portland cement and_port- (6) Metal reinforcement shall be accurately placed in 


land cement, specifications for both of which have been _ the center of the wall, and the cross-sectional area of the 
adopted by the society—and of the masonry and plastic reinforcement shall not exceed 1 per cent of the cross- 


cements, whose use is growing rapidly. sectional area of the concrete. 
The outstanding feature of the new plan of committee 
operation places the investigations and the preparation of A. S. T. M. Committee C-9 Working 
a standard of each type of cement under a separate sub- eee ah eae ; 
committee. For the present, therefore, there will be a sub- on Many Projects 
committee on standard portland cement, one on masonry COMMITTEE C-9 on Concrete and Concrete Aggre- 


cement, and one on all high-early-strength cements, both gates, of the American Society for Testing Materials, has 
of the portland and high-alumina types. Another sub- an unusual number of studies and investigations under 
committee will have the duty of preparing standard way, Following is a list of subjects now occupying the 
methods of test. This subcommittee will help the other ¢ommittee’s attention: 


subcommittees develop and refine the methods they think Desion of Concrete. 
are needed to indicate the desired requirements, and fur- arn ee, of Concrete Ageregates. 
ther make as uniform and co-ordinated as possible the Deletecious Cope enaa ae on Canc! 
testing methods for all hydraulic cements. Curing of Concrete. 

Plans for future work are to make extensive studies Werkabilie ie Cancrere: 
of the new test methods suggested by progressive users Admixtures in Concrete. 
and producers. Elastic Properties of Concrete. 


The committee will welcome at all times, and especially Conditions Affecting Durability of Concrete in Structures. 
now when the subcommittees are developing new pro- In addition, this committee is co-operating with other 
grams of investigational work, suggestions from all those. “4 7S-"7° MF" eommmiteca sea study of “Weathering Char- 
interested in the testing and using of cement. The com- acteristics of Masonry Materials.” Stanton Walker, direc- 
mittee would be very glad to have comments as to the joy of the engineering and research division of the Na- 
types of tests which should he studied, data indicating the tional Sand and Gravel Association, 545 Munsey Building, 


adequacy or inadequacy of present methods, suggestions Washington, D. C., is secretary of Committee C-9 
as to specific requirements, and in fact anything that an oh te ; ; ; 


interested party would consider of value to the committee. 


The secretary of Committee C-1 on Cement is F. H. Three New Publications an Sand and 
ee the U. S. Bureau of Public Roads, Washing- Gravel Available 


THREE new publications dealing with certain scientific 


‘ . : aspects of sand and gravel were issued in October and 
Concrete Burial Vault Specifications November as Circulars 6, 7, and 8 by the National Sand 


A COMMITTEE of the National Concrete Burial Vault and Gravel Association, 545 Munsey Building, Washing- 


Association (J. H. Stuart, secretary, Bremen, Ohio) has ton, D. C. The titles of the new publications are: 


prepared a tentative specification for the manufacture of Circular 6—Effect of Soft Particles of Coarse Aggregate 
precast concrete burial vaults. on Strength and Durability of Concrete; by W. J. Emmons. 

The committee is now co-operating ‘with the American Circular 7—Effect of Addition of Finer Sizes of Gravel 
Concrete Institute and the Portland Cement Association on Strength of Concrete; by Stanton Walker. 
toward the development of a standard specification which Circular 8—Effect of Grading of Gravel and Sand on 
is expected to be completed early in 1931. Voids and Weights; by Stanton Walker. 

The tentative specification previously drafted by the Mr. Emmons is director of the Michigan State High- 
N. C. B. V. A. committee contains the following require. way Department laboratory, and Mr. Walker is director 
ments, among others: of the engineering and research division of the National 

(1) The 28-day compressive strength of the concrete Sand and Gravel Association. 
used shall be not less than 4,000 lb. per sq. in. The Copies of these new publications may be obtained 
strength of the concrete shall be fixed in terms of the without charge, from the National Sand and Gravel Asso- 
water-cement ratio. ciation. 
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Settled Concrete Road Slabs Lifted 
and Leveled by Force Pump 


Mixture of Cement, Mud and Water Forced Th h 
Holes Drilled Through Slab—In Successful Use ie eae 
Roads 


N Towa, settled concrete pavement slabs are being raised 
and leveled up by pumping a mixture of loam, cement 
and water under them. 

The method was developed by John Poulter, of Mount 
Pleasant, Iowa, formerly with the Iowa State Highway 
Department. He had a concrete garage floor that needed 
leveling. He drilled small holes through the floor, in- 
serted a piece of pipe into one hole at a time, placed a 
funnel into the top of the pipe, and with the end of a 
broomstick he forced some near-liquid mud through the 
holes and under the slab. Slowly he lifted the settled 
part of the floor to its proper level. That was late in the 
fall of 1929. During the winter he rigged up a makeshift 
force pump and tried the method on some uneven floors, 
with success, and as a result an improved pump was as- 
sembled and tried on settled highway slabs in the spring 


of 1930. 


Mixture of Cement and Mud 

Originally, the mixture forced under the slab was just 
thin mud, preferably made with black loam, as that was 
found to work best. Later, one sack of cement was added 
for each cubic yard of loam because it was found that the 
cement made the mixture stiffen more rapidly and reduced 
shrinkage from about 4/10-inch in 6 inches of the plain 
mud to 1/10-inch in 6 inches of the mud-cement mixture. 
The mixture hardens in 10 or 12 hours until it is as firm 
as the other material in the subgrade. 


Forced Through Holes in Slab 

The pump now in use has a chamber in which loam, 
water and cement are mixed. The mixture is forced 
through a 2-inch hose. Holes slightly smaller than the 
outside diameter of the hose are bored in the settled 
pavement on about 6-foot centers. The hose is forced 
into one of the holes and the pump is started. The swell- 
ing of the hose with the pressure of the mixture holds 
the end fast in the hole. If the pressure is too great the 
end of the hose will fly out, thus acting as a safety valve. 
The pressure is low, seldom over 5 pounds per square 
inch, and usually less. 


Road Slabs Raised 16 Inches 

Slabs which have settled as much as 16 inches have been 
successfully raised by this method. These are brought up 
slowly, 44-inch or so from each hole, to avoid cracking. 
The hose is shifted from hole to hole, as judgment dic- 
tates. There has been no cracking of slabs where care 
was used. Slabs already cracked are also readily raised. 
By grouting at the proper hole the slabs may be leveled 


or tilted as desired. ; 
Where the pavement has settled considerably, with a 


settling fill, a large quantity of the mixture must be 
pumped under the slab before it begins to lift because 
there are cavities under the pavement which must be 


filled. 


The pressure is seldom sufficient to force the mixture 


Method of lifting and leveling concrete road slabs, as 
developed in Iowa 


through the earth shoulder in a “blowout.” When that 
occurs the places are easily plugged with a sack or plank 
or by pounding dirt into the opening. 


Roads Kept Open to Traffic 

It is not necessary to detour traffic while a slab is being 
raised, as only half the pavement is lifted at a time. Even 
18-foot slabs with no center joint are lifted half-at-a-time. 

The crew used in raising slabs consists of 6 or 8 men, 
including those hauling the black dirt, which is usually 
obtained in the vicinity. The grouting machine is fur- 
nished at a rental of $2.00 per hour. The total cost, in- 
cluding rental on machine, drilling holes, cement, water, 
and incidentals, has averaged between $7 and $8 per cu. 
yd. for the material placed under the slab. 

The pump and method of lifting slabs are patented. 
and the pump has been placed on the market. 


Transit-Mixed Concrete Makers 


Convene Before Road Show 
The National Association of Paris Transit Mixed Con- 
crete Manufacturers will hold its annual convention at the 
Marquette Hotel, St. Louis, Mo., January 9th to 12th, 

preceding the annual road show in the same city. 
Representatives of the National Sand and Gravel and 
the Portland Cement associations will address the con- 
vention. Development of this industry during the past 
year and the methods of manufacturing and delivering 
transit-mixed concrete will be shown by moving pictures. 


Pak 
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Some Features of the Road Builders’ 
Association Program 


The opening of the American Road Builders’ Associ- 
ation convention is scheduled to take place on the morning 
of Monday, January 12th, with an address of welcome 
by Mayor Victor J. Miller of St. Louis. The opening of 
the exposition will follow an hour later. 

The first county highway officials’ session’ will begin at 
2:00 p. m. and among the papers to be presented is one 
on “Financing and Planning Secondary Highway Systems” 
by the County Legislation and Finance Committee. This 
report will combine the subjects of that committee with 
those of the committee on regional surveys and plans. 


At the same time a joint session on steel forms and 
weighing devices will hear the reports of committees on 
these subjects. P. M. Tebbs is chairman of the committee 
on standardization of weighing devices for concrete ag- 
gregates and will present specifications for such equip- 
ment on small mixers for bridge work and like structures, 
similar to the specifications developed by the association 
for the bin batcher type of equipment and central mixing 
plants. 

A survey of the steel form field was made by the Com- 
mittee on Standardization of Steel Forms for Concrete 
Pavements, and the report prepared was presented to the 
American Association of State Highway Officials at its 
1930 convention. The recommendations of the latter are 
included in the final report to be presented before the 
Road Builders. 

The exposition will reopen at 9 a. m. on Tuesday, 
January 13. One of the first reports of the day to come 
before the convention will be that of the committee on 
highway location, of which R. Getty Browning is chair- 
man. Another report is that embodying a resume of 
problems facing the committee on airport drainage and 
surfacing. 

One of the subjects to be brought before the contractors’ 
session, also at 10:00 a. m., by the committee on mainte- 
nance, is the reduction and correction of failures, resur- 
facing and salvaging of existing pavements, and the utili- 
zation of old bases. 


The report of the Committee on Design and Construc- 
tion, scheduled for presentation at the City Officials’ ses- 
sion at 2 p.m., will cover its extended studies on pave- 
ment wearing surfaces to determine the best methods of 
design and construction, street railway paving, and con- 
tracts and specifications to determine points of similarity 
and desirability for purposes of standardization, 

One of the early reports scheduled for the January 14th 
session is that of the Committee on Subgrades and Pave- 
ment Bases, presenting data and details recommending 
methods of best design practice for the construction of 
city streets. 

The afternoon program of the County Officials’ section 
will include a report reviewing the progress in widening 
and reconstructing, emphasizing particularly the newer 
features in research, design and construction. 

One of the features of the last day’s session will be the 
Central and Truck-Mixed Concrete committee report, pre- 
pared under the chairmanship of R. Keith Compton, com- 
prising complete, authoritative information for the enoi- 
neer who is called upon to decide the advisability of ieiae 
ready-mixed concrete on highway work. s 
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D. R. Collins Joins Consolidated Con- 
-crete Machinery Corporation 


D. R. Collins, who has been closely connected with the 
concrete products industry since 1919, has joined the staff 
of the Consolidated Concrete Machinery Corporation at 
Adrian, Mich., as sales promotion manager. 

Mr. Collins’ long career in this industry has given him 
an unusually wide personal acquaintance among manu- 
facturers of concrete products. During the rapid growth 
of the industry, in the years following the war, he was 
on the staff of the cement products bureau of the Portland 
Cement Association. During this period he traveled into 
all parts of the United States and Canada, visiting prod- 
ucts plants and studying their problems in the light of 
local conditions. 

Later, as manager for one of the large products manu- 
facturing plants in Milwaukee, Mr. Collins obtained first- 
hand acquaintance with the manufacture and sale of con- 
crete products. This was in the period from 1925 to 1929, 
when concrete products were making definite strides 
toward getting into large buildings, particularly as back- 
up and partition units in structures such as apartment 
buildings, hotels and office buildings. In 1929 he became 
manager of a co-operative association for marketing con- 
crete products in Milwaukee city and county. 

Mr. Collins has long taken an active interest in associ- 
ations of products manufacturers, having been instru- 
mental in organizing the Wisconsin Concrete Products 
Association and the National Concrete Products Associ- 
ation. When the national organization was replaced, 
early in 1930, by the Concrete Masonry Association, he 
became the first president of the latter association. 


Coming Conventions 
January 9-12—National Association of Paris 
Transit Mixed Concrete Manufacturers, annual 
convention. St. Louis, Mo. 
January 10-17—American Road Builders’ As- 


sociation, annual convention and road_ show. 
Hotel Jefferson and St. Louis Arena. St. Louis, 
Mo. 

January 19-22—National Crushed Stone Asso- 
ciation, fourteenth annual convention. New Hotel 
Jefferson, St. Louis, Mo. 

January 21-23—National Cinder Concrete 
Products Assn., annual convention. Atlantic City, 
N. J. 

January 26—National Ready-Mixed Concrete 
Association, annual convention. Hotel Jefferson, 


St. Louis, Mo. 

January 27-29—National Sand and Gravel 

Association, fifteenth annual convention and ex- 
hibit of machinery and equipment. Hotel Jeffer- 
son, St. Louis, Mo. 
_ February 23-26—Concrete Masonry Associa- 
tion and Wisconsin Concrete Products Association, 
joint annual convention. Hotel Schroeder, Mil- 
waukee, Wis. 

February 24-26—American Concrete Institute, 
annual convention. Hotel Schroeder, Milwaukee, 


Wis. 
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- Glacial Sand-Gravel Aggregate Found 
Suitable for Paving Work 


Kansas Engineers Test Effect of Varying Mixes, Water- 
Cement Ratios and Amount of Fine Material on Com- 
pressive and Flexural Strength and Wear Resistance 


By L. H. KOENITZER 


Kansas State Agricultural College, Manhattan, Kans, 


{Fa the past few years there has been an increase in 
demand for concrete materials, especially in states 
having large paving programs. Quite often the construc- 
tion of a paved road depends upon the availability of 
local materials. In the eastern part of Nebraska and over 
portions of Kansas there is available glacial material 
which has a maximum size of 11% inches. Most of the 
material passes a 34-inch mesh sieve and has a fineness 
modulus of 4.10 to 4.50. This material is locally known 
and specified as total-aggregate material. Because of the 
small amount of available information on total aggregate 
it was decided to make extensive tests on the concrete- 
making qualities of this aggregate to determine the range 
of its possibilities. 

In co-operation with the Engineering Experiment Sta- 
tion of Kansas State Agricultural College and the Kansas 
State Highway Commission, a study was made on over 
450 nine-inch spheres for wear tests, 140 6 by 6 by 35-inch 
beams for flexure tests, and 500 3 by 6-inch cylinders for 
compression tests. 

This paper will discuss the effect of the following 
variables upon the compression strength of concrete, the 
flexure strength of concrete, and the wearing qualities of 
concrete: 

1. The effect of fines (material passing the 28-mesh 
sieve). 

2. The effect of the fineness modulus. 

3. The effect of variable mixes. 

4. The effect of variable water-cement ratios. 


Outline of Tests 

W orkability—Two experienced cement operators were 
used in making the slump and flow tests. The standard 
AS.T.M. (D 138-26T) method was observed in the making 
of the slump tests. The flow was determined on a 28-inch 
aluminum table. A truncated cone 634 inches in diameter 
at the top and 10 inches in diameter at the bottom and 5 
inches high was used. The flow was determined by raising 
the table one-half inch and dropping it, at the rate of 15 
times in 15 seconds. Previous work has shown that there 
is a direct relationship between slump and flow. However, 
the slump test is better adapted to field use and perhaps 
is more easily understood by the average layman. 

Wear Tests—Considerable work has been done by C. H. 
Scholer! and Harold Allen! in the development of a test 
that would determine the abrasive resistance of concrete. 
It was found that specimens made in a cast iron mold 


lear Tests of Concrete, by C. H, Scholer and Harold Allen, Engineering 
Experiment Station Bulletin, No, 20, Kase An GC: 
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consisting of two hollow hemispheres with a half of a 
tapered neck or opening on each, and with lugs on the 
sides for fastening the two hemispheres together, gave 
very satisfactory results. The two surfaces where the 
castings came together were carefully machined. The two 
parts of the molds were fastened together with 14-inch 
bolts which made the molds practically watertight. The 
concrete spheres were stored in the moist room the first 
28 days, after which time they were stored at room tem- 
perature until 60 days old (See Figure 1). At this age 
three balls of the same mix were weighed and placed in 
the standard brick rattler. The rattler was standardized 
and run as if a standard test were being made on paving 
brick. At the end of the 1800 revolutions the three con- 
crete balls were removed from the rattler and weighed. 
The loss in weight was indicative of the amount of wear 
the concrete would withstand and would be comparable 
with other mixes. Knowing the loss due to wear the depth 
of wear can be taken directly from a graph,” shown in 
Figure 2. 

Flexure Tests—The beam specimens were tested in a 
field testing machine designed for paving tests. The load 
was applied at the center of the beam over a span of 18 
inches. The machine is very sensitive and gives very good 
results. 

Compression Tests—Compression tests were made on 
3 by 6-inch concrete cylinders. The specimens were tested 
in a Tinius Olsen 50,000-pound testing machine with a 
3-inch spherical bearing on top. The load was applied at 
the rate of 0.05 of an inch per minute. 


Materials 

Cement—The cement was a standard portland cement 
obtained from the local dealer from a fresh car of cement. 
Sufficient cement was bought at one time to furnish the 
entire project. 

Sand-Gravel—The sand-gravel aggregate was bought 
from a glacial deposit at Blue Rapids, Kansas. The 
material was screened into four different sizes and re- 
combined to give the necessary fineness modulus and the 
correct per cent of fines (material passing the 28-mesh 
sieve). 

Mixing Water—The water used was obtained from the 
Kansas State College supply, which is used for drinking 
purposes. The mixing water was kept at 70 degrees F. 
throughout the experiment. 


2From Wear Tests of Concrete. by C. H. Scholer and H. Allen, Engineering 
Station Bulletin, No. 20, K. S. A. C., page 8. 
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Figure 1. Cylinders and 
wear-test specimens 
stored in laboratory 
after being cured in 
moist room 


Weighing—All materials were weighed on scales, which were made in 2-inch wooden forms with an inside dimen- 
were sensitive to 0.05 of a pound. sion of 6 by 6 by 35 inches. The concrete was placed 
Mixing—All materials were put in a mixer and mixed in the molds in 3-inch layers, each layer being tamped 
for 2 minutes. The mixer made 18 revolutions per minute. 150 times with a %-inch bullet-pointed rod. Two cutting 
Enough material was mixed at one time for three 9-inch strokes were made on each side of the specimen with a 


Relation between the retio Of firxal to initial 
we/ght of spheres and the wear 


Figure 2. Graph show- 

ing relation between 

percentage and depth 
of wear 
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spheres, one 6 by 6 by 35-inch beam specimen, and six 


brick trowel. The 9-inch concrete spheres were made by 
3 by 6-inch cylinder specimens. 


filling the mold one-third full, tamping each layer 25 


: ; times with a %g-inch bullet-pointed rod 22 inches long. 
Molding of Specimens 


The molds for the 3 by 6-inch cylinders were made of Curing 
seamless tubing split down the side. The molds were all 
machined to a constant volume. The molds were fastened 
to 4 by 4-inch glass plates with paraffin, thus making 
them practically watertight. The concrete was placed in 
the molds in 2-inch layers, each layer being tamped 25 
times with a %-inch tamping rod. The beam specimens 


The specimens were covered with wet burlap the first 
24 hours, after which time they were removed from the 
molds and were stored in the moist room for 28 days. 
At the end of 28 days three of the 3 by 6-inch cylinders 
from each batch were tested in compression. The other 
three specimens from each batch were placed with the 
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TABULATION OF TEST RESULTS 9-inch spheres in the laboratory, where the temperature 


3 3 7 g remained at 70 degrees F. (See Figure 1). Each beam 
a. : a) oe ‘3S = Specimen was tested at two ages, 7 and 28 days. At the 
a4 3 - his Bee aE Af ae age of 60 days the cylinder and sphere specimens were 
ae Poe ee Sasa se) $8. 22 tested. 
3AX 1:38.00 73.50 15-3928 632-—S«10.64—«1.95 é 
Hee eo 4028 642 11.20 1.82 Summary and Conclusions 
3. 2498 520 ; , ; 
3DX 1:3.75 3459 on parts ite The data in the tables that follow are a summary of a 
3EX 1:4.00 3247 541 14.55 number of tests. Each value of the wear tests is the aver- 
age of si i : 

AAX 1:3.00 7 380 15 3688 685 as 204 8° Of six specimens; the flexure tests, the average of two 
4BX 1:3.95 3475. 580 1177. 19] Specimens; and the compression tests, the average of four 
4CX 1:3.50 2963 560 ~=—-:13.87 1.80 = specimens each. The following results are indicated by 
4DX 1:33.75 2911 495 13,97 1.70 these tests: 
4EX 1:4.00 1554 489 2615 1.61 F 

For a mix of 1:3.25 by volume, the modulus of rupture 
1AX 1:3.00° 7 410 15 3952 684 10.32 197 increased as the fineness modulus of the mix increased 
1cXx 1:3.50 3667 642 1053 4172 Mm oO. o 3.80 (15 per cent passing the Zo-mesh sieve). 
1DX 1:3.75 3899 681 12.53 1.62 The wear for the same mix decreased as the fineness 


modulus increased. The compressive strength of the con- 
crete remained practically constant. 


2AX _ 1:83.00 i aN) 15-3893 * 730 10.81 1.95 

2BX 13325 3862... 736 9.18 1.78 For a mix 1:3.50 by volume, the fineness modulus 
a Se ee oe me ce varying from 3.80 to 4.10, the modulus of rupture, com- 
2EX —1:4.00 3384 645 11.96 148 pressive strength and per cent of wear were practically 


constant for the varying fineness moduli. 


3N10 ~~ Variabl 6 3.50 10 5078 656 O39 2. le, ‘ 
3N20 ih . 2 4465 624 1141 1.83 For a mix of 1:3.75 by volume and a fineness modulus 
3N30 W/C 8 3764 600 15.21 1.64 varying from 4.10 to 4.40 and for a mix 1:4.00 by volume, 
3N40 9 See obs 720.6 4” fmeness modulus varying from 4.40 to 4.70, the modulus 
3N15 Variable .6 3.50 15 4462 647 215.39 208 of rupture, per cent of wear and compressive strength 
3N25 with 7 3300 600 =—-:19.69. 1.72 were practically the same for each mix with varying 
Rs WC BBS 1 Maat factors 
The modulus of rupture and compressive strength in- 
4N10 Variable 6 4.10 10 4857 816 7.51 2.09 : . : a E Eee 
4N20 Ste 7 4310 626 1223 2.09 creased with the mix as the cement factor decrease 
4N30 W/C 8 2675 561 15.39 1.86 mixes up to and including 1:3.75 by volume. 
4N40 9 3113 529 16.39 
The Effect of Fines 
iable 6 4.10 15 781 8.19 2.36 ak 
ee ad 3 7 3120 645 14.68 2.04 The data indicate that for variable mixes, with constant 
4N35 W/C 8 3436 527 16.94 1.80 water-cement ratios and fineness moduli of 3.50 and 4.50, 
ca gS PO eee 8? she mixed containing 20 per cent passing the 28-mesh 
SN33° "1:3.25 7 330 415 4239 508 414.99 1.94 sieve gave higher strength values than similar mixes con- 
5N34 3.40 3603 531 15.50 ven taining 10 and 15 per cent passing the 28-mesh sieve. 
5N35 3.50 3735 596 12.47 als 
bed at aoe os pee es The Effect of Variable W/C Ratios 
L . . “ } 
5N38 3.80 3958 616 11.76 For all mixes and fineness moduli studied, an increase 
6N38 1:3.50 7 380 15 4064 653 12.68 1.78 in the water-cement ratic decreased the strength and in- 
6N39 3.90 3756 598 12.35 1.76 creased the per cent of wear of the concrete. 
6N40 4.00 4107 649 11.58 1.76 
6N41 4.10 4431 618 12.93 1.74 Fineness Modulus 
7N41 223.75 7 410 15 4298 639 1485 41.62 The following mixes gave the greatest strength both 
7N42 4.20 4282 666 = :10.43 «1.62 in flexure and compression for the following fineness 
7N43 4.30 4827 638 15.00 1.62 : 
7N44 4.40 4984 656 13.47 1.60 moduli: ' “ratte ao me 
: ‘ineness Modulus Mix (by volume 
: : 4.40 15 608 12.19 1.52 t 1:3.25 
Peer ose aso 601 11.07 1.53 3.00 
ae 3.80 1:3.00 
8N46 4.60 595 12.70 152 
8N47 4.70 599 10.35 1.48 4.10 1:3.75 
Ho -1:3.25 73.50 10-2687 47119-78188 4.50 1:3.50 
5 2413 503 20.18 18 Rae 
#20 20 3268 474 18.73 1.83 The results of using total aggregate on six miles of 
10 2583 532 1852 177 paving showed an average modulus of rupture greater 
Is xe ce 15 2694 540 17.81 41.78 than 560 Ib. per sq. in. at 10 days, and a compressive 
120 20 2726 4565 17.63 1.74 strength of 3800 lb. per sq. in. at 28 days. Total aggre- 
J10 1:3.75 7 410 10 2711 547 19.05 1.70 gate seems to give satisfactory results in paving construc- 
Jis a 15 None None 17.20 1.71 tion work when proper precautions are taken for the 
J20 2h er At tee 2 wi ae aa expanding and contracting of the concrete. It is common 
K10 1:4 7 450 10 3129 536 19.04 1.64 practice to reinforce total aggregate concrete with fifty- 
K15 s Pn EA inn a a pound mesh. 
K20 20 2861 548 Ds : 
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Bridge With Mammoth Concrete Spans 
Opened to Traffic at Brest 
Three Hollow-Ribbed Arches of 610 Feet Each Are 


Longest Concrete Spans in Existence 


The 3-span reinforced concrete arch bridge built across 
the estuary of the River Elorn, at Brest, France, connect: 
ing Brest and Plougastel, was formally opened to traffic 
on October 9, states a special news dispatch to the 
Christian Science Monitor. A noteworthy fact about this 
bridge is that the span length of the arches (610 feet) is 
considerably in excess of any other reinforced concrete 
arches in existence. 

With the formal opening of the great reinforced con- 
crete bridge at Plougastel, four miles east of Brest, says 
the Monitor news article, one of the major engineering 
feats of modern France is brought to completion. 

The method of construction employed attracted public 
attention for many months. A single arch of wood was 
used as a mold for each of the three spans. As soon as 
one arch was finished, the mold was floated on specially 
built pontoons to its position for the second arch, and 
later to the position of the third arch. Work was com- 
menced on the bridge early in 1928. 

The Plougastel bridge spans the Elorn, and_ brings 
Brest into closer touch with the south of Finisterre. 

The bridge is 880 meters, more than half a mile, in 
length. Each of its three arches is 186 meters, about 610 
feet, long. It has two levels, the upper reserved for road 
traffic and a suburban railway, the lower for railroad 
tracks exclusively. It was built by the Société des Entre- 
prises Limousin. 

Early stages of construction of this history-making 
structure were described and illustrated in CONCRETE in 
March, 1929, and October, 1926. 


Cast Stone Freight Rate Case 
Postponed 


The hearing before the Interstate Commerce Commis- 
sion on the subject of freight rates on cast stone, originally 
scheduled for September 3, 1930, and then postponed to 
December 2, has been postponed indefinitely. 

Previously the Commission had ordered suspension of 
the higher freight rates on cast stone until February 1, 
1931, as stated in the August, 1930, issue of CoNCRETE, 
page 42. In the meantime the special freight rate com- 
mittee appointed by the Cast Stone Institute and a similar 
committee appointed by the natural stone interests are 
holding a series of meetings with a committee representing 
the carriers, in an endeavor to come to an agreement on 
matters such as descriptions, rates and minimum carloads 
for cast stone and natural stone shipments. 

In the event that an agreement is reached with the 
carriers, a combined report and recommendations will 
be made back to the Interstate Commerce Commission. 


Paving Mixer Serves as Portable 
Mixing Plant 


A paving mixer with a long chute attached was em- 
ployed during the month of October as a portable mixing 
and distributing plant in the construction of long cancrere 
walls at the Dempster Road-Milwaukee Road grade sepa- 
ration work in Cook County, Illinois. 
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The two roads have both been paved with concrete for 


some years, crossing each other at grade. The grade sepa-_ 


ration work involves depressing the central part of Demp- 


Paving mixer doing duty as portable concrete mixing plant 


ster Road, and this plan required the construction of long 
concrete walls below grade, along the depressed part of 
the road. 

Accordingly, the first excavation included only what 
was necessary for construction of the walls. Meanwhile 
the excavation and pavement in the central part of the 
road was left in place. The Koehring mixer operates back 
and forth on this pavement. 

The illustration shows the manner in which the chute 
is suspended from the boom regularly employed on paving 
work. The movement of the chute is, of course, controlled 
by the boom. 

The aggregates are delivered by trucks to the skip of 
the paver, as in paving construction. 


Stevens Master Specifications in New 
Edition 

The third annual edition of the Stevens Master Specifi- 
cations has been issued by Stevens Master Specifications, 
Inc., 165 W. Wacker Drive, Chicago. 

In the part of the publication dealing with concrete the 
new edition contains a revised and complete master specifi- 
cation covering the design, mixing and placing of concrete 
in accordance with the water-cement ratio control method. 

These specifications are issued in loose-leaf form, 814 
by 11 inches in size. As the title implies, the publication 
is designed for the use of architects and specification 
writers, and it covers all materials that enter into the 
make-up of a building, from the structural materials to 
the finishing products and processes. 


“Five Scattered Hospital Buildings 
Concreted from One Plant” 


The article of the above title, published beginning on 
page 17 of the December issue of CoNcRETE, stated that 
“The mixing is continued for about 1 minute and 10 
seconds.” 

Corrected, this statement should have read, “While the 
concrete could have been mixed in 1 minute 10 seconds, 
it was kept in the mixer 114 minutes because the super- 
intendent wished to follow exactly the specification §re- 
quirements on this project.” 
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~Concrete Benches Reduce Maintenance 
Costs in Greenhouses 


Eastern Wholesale Florists Replace Wooden Soil Benches 
With Concrete—Precast Slabs Used in One Case—Moist 
Air Ideal for Curing Concrete 


REENHOUSES offer a good market for concrete Approximately 1,300 cubic yards of concrete are used 
construction and one which concrete contractors can annually by A. N. Pierson, Inc., in the construction of 
profitably develop. From the East, for example, comes these new benches and for walks, driveways and other 
the following interesting story of how two large whole- improvements around its plants. 
sale florists have utilized concrete in their greenhouses 
to decrease their maintenance expenses. j 


A. N. Pierson, Inc., of Cromwell, Connecticut, one of 
the largest greenhouse groups in the United States, supply 
roses, gardenias, orchids and other decorative plants to 
the New York market. To handle these flowers, this com- 
pany maintains 96 greenhouses with a total ground area 
of nearly 1,200,000 square feet, or more than 25 acres. 


Trendley and Schenk, of Rowayton, Connecticut, an- 


High Replacement Costs Force Use of Concrete 


Necessary repairs and replacements of the soil benches 
in these 96 greenhouses made the annual operating costs 


Casting thin reinforced concrete slabs for soil benches 
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other large wholesale floral concern supplying the New 
York market, also use concrete for greenhouse soil 
benches. As in the case of A. N. Pierson, Inc., this firm 
found that repair and replacement expenses in their 
ereenhouse benches were too high and decided to replace 
them with permanent benches of concrete. 


Use Precast Concrete Slabs 


PLE eters eeanciny baile 98,000 linear feer-of The benches built by Trendley and Schenk consist of 
monolithic concrete soil benches precast l-inch reinforced slabs, 12 inches high. FEight- 
foot lengths are used for sides and 2-foot 6-inch lengths 


unusually high. The company officials, therefore, de- 
cided gradually to reconstruct all soil benches with con- 
crete. To date, 256 benches with a total length of 98,193 
feet, have been built. 

Accompanying photographs show the type of concrete 
soil benches that are being built. They vary from 200 to 
400 feet in length. A bench consists of two curbs, each 
of which is 16 inches high, 2 inches wide at the top and 

4 inches wide at the bottom. The aisle side of the curb 
is vertical and the inside is battered. The two curbs for 
the entire length of a bench are cast in one operation by 
means of special. steel forms which are used over and 
over again. No joints of any kind are provided in the 
curbs and no attention is given to cracks caused by ex- 
pansion and contraction because they in no way affect 
the service of the curbs. These benches have proved to 
be very successful and have aided materially in reducing 


maintenance costs. 


Saree : oe C Two of 75 precast concrete soil benches built for this 
1See also article by Walter B. Balch in the May, 1930, issue of ConcrETE, company 


pages 49-50. 
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for ends. They are held in position by means of cast 
iron angles driven into the ground at the corners. The 
precast slabs are made in steel forms using a 1:2 mortar 
and reinforced with 14-inch galvanized mesh. Sixty slabs 
are required for each soil bench. At present there are 75 
benches in use, requiring 4,500 slabs. 


Weight Most Important Factor in 
Slag Aggregate 


Compressive and Flexural Strengths of Slag Concrete 
‘Increase and Absorption Decreases With Increased 
Weight of Slag 


ELATION Between the Abrasion Loss of Blast- 

Furnace Slag and Its Concrete-Making Properties 
is the title of a 34-page 6 by 9-inch pamphlet published 
by the National Slag Association, 937 Leader Building, 
Cleveland, Ohio. 


The pamphlet is a reprint of a report of section of 
Committee C-9, on Concrete and Concrete Aggregates of 
the American Society for Testing Materials. The data 
presented in the report are divided into two parts, the 
first of which deals with data developed prior to the time 
when the subject was assigned to the committee, while 
the second covers data developed during the committee’s 
studies. This second part of the report covers the results 
of tests on twenty commercial slags conducted by five 
laboratories that co-operated with the committee. 

The loose weight of the slags tested ranged from 56.7 
to 89.7 lb. per cu. ft. The compacted weight ranged from 
63.4 to 99.6 lb. per cu. ft. 


Compressive Strength Increases With Weight of 
Slag 

The conclusions resulting from the tests performed by 
the five laboratories, so far as compressive strength of 
the concrete is concerned, are to the effect that both the 
weight per cubic foot limitation and abrasion tests will 
eliminate undesirable materials when measured by the 
compressive strength of the resulting concrete. The abra- 
sion tests, however, will also eliminate a considerable 
number of entirely satisfactory materials, while a mini- 
mum weight requirement of 70 lb. per cu. ft. would elimi- 
nate only one slag which made concrete of satisfactory 
compressive strength. The conclusion is therefore reached 
that weight per cubic foot of the slag is the best indicator 
of the compressive strength that may be expected from 
slag concrete. 


Flexural Strength 


Conclusions as to flexural strength were similar to those 
regarding compressive strength, namely, that the abrasion, 
test on slag is not a reliable indicator of the relative 
flexural strength of slag concrete. The weight of the slag 
per cubic foot, on the other hand, is a reliable indicator 
of flexural strength. As with compressive strength, the 
flexural strength of the concrete increases with the weight 
of the slag. 


Wear of Slag Concrete 


No definite relation could be established between the 
amount of abrasion of the slag and the amount of wear 
of the concrete. Very generally speaking, the concrete 
containing heavy slags (more than 80 lb. per cu. ft.) gave 
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the least wear, although the erratic results obtained would 
indicate that the methods used for making the wear tests 
were not dependable. 


Absorption Highest With Lighter Weight Slags 


The absorption of the concrete was found, in general, 
to have little or no relation to the abrasion losses of the 
slag. The weight of the slag per cubic foot, however, is 
a very good indicator of the relative absorption that may 
be expected in the concrete. Generally, the lighter weight 
slags produced concrete having higher absorption. 


Unit Weight the Best Indicator 


There seems to be little question that the quality of slag 
concrete is more definitely indicated by the unit weight 
of the slag than by its abrasion losses. 


National Cinder Concrete Products 
Meeting in Atlantic City 

The National Cinder Concrete Products Association 
will hold its 1931 convention in Atlantic City, N. J., on 
January 21, 22 and 23. A survey of the manufacturing 
efficiency of the industry, based on a study of sixteen 
plants, will comprise an important part of the program. 

Sales, credits and collections, publicity and the certified 
units plan are other subjects scheduled. 


Personals 


Frederick O. Anderegg. Ph.D., announces the opening 
of a consulting practice on building materials, including 
portland cement, cement products and masonry, at the 
Fulton Building, Pittsburgh, Pa. 

He was formerly associate professor of physical chem- 
istry at Purdue University and more recently senior indus- 
trial fellow at the Mellon Institute of Industrial Research, 
in charge of investigations of portland cement and 
masonry. 


E. W. Dienhart, formerly vice-president of the H. H. 
Potts Company, Chicago, has been appointed sales man- 
ager of the Macotta division of the Maul Company, with 
offices and plants at Chicago and Detroit. This company’ 
manufactures metal-faced concrete slabs and blocks for 
exterior and interior ornamental work in building con- 
struction. 

Eric E. Traversy, formerly engaged in special work for 
the Portland Cement Association in Chicago and New 
York, has opened an office in the New Birks Building, 620 
Cathcart St., Montreal, Quebec, for the promotion and 
advertising of engineering and building materials. 


Joah Etchells announces that the business of Richard K. 
Meade & Co., at Baltimore, Maryland, will be continued 
by him as president and general manager under the name 
of Richard K. Meade & Co., Inc., chemical and industrial 


engineers. 


J. Singleton-Green has recently joined the staff of G. 
& T. Earle, Limited, at Hull, England. He heads the 


British cement company’s technical department. 


How to Save in 


Concrete Form Work 


Type of Labor—Scope and Nature of Cost Estimates— 
Re-Use of Form Lumber 


XII—Estimating the Cost of Form Work 


PART II 


By A. B. MacMILLAN 
Chief Engineer, Aberthaw Company, Boston, Mass. 


eee ce x 


This is the second half of the final in- 
stallment of Mr. MacMillan’s series of 
articles. He continues with the estimation 
of various form work parts for definite 
areas. 

The first installment of the series ap- 
peared in the January, 1930, issue.-—The 
Editors. 


ABOR and material quantities will now be estimated 

for definite areas, such as 400 or 1,000 sq. ft., for 
various parts of the form work for a building, taken prac- 
tically in the order in which the form work itself was 
discussed in previous chapters. 

In each case the form area considered is the actual area 
of the surface of contact between the forms and the con- 
crete. 

Hours of labor required will be expressed as the equiva- 
lent number of hours for one man. For instance, if it is 
estimated that certain work will take four carpenters three 
hours, the work required will be expressed as 12 hours of 
carpenter labor. 

It is probably true that no two contractors keep their 
unit form costs in the same way. We ordinarily charge a 
proportion of the carpenter foreman’s time, labor fore- 
man’s time, plant charges, and such other items of super- 
vision as apply directly to the work. We do not include 
plant charges such as saw-benches; but the cost of make- 
up benches, templates when needed, lumping to saw- 
benches and make-up benches, lumping panels from the 
make-up yard to the place of use, must all be included. 
Some of these items are performed by carpenters or car- 
penters’ helpers, and some by common laborers. 

Another point to remember in estimating form labor 
is that the form work for wall and column footings and 
for foundation walls will be hampered and deiayed by 
excavating and sheeting, and because the form crew has 
not yet developed organization and team work. This part 
of the form work will not be done as expeditiously as 
above the first floor. 


Wall Footings 

(1) Let us assume a wall footing 12 in. deep and 3 ft. 
wide, of the type illustrated in Figure l(a), and estimate 
the form labor and material required for 400 sq. ft. of 
form area. Under the conditions assumed this will mean 
a stretch of wall 200 ft. long. 


Lumber for 400 Sq. Ft.: 
25 pieces of 2-by-12’s, 16 ft. long, for sides. 800 bd. ft. 
22 pieces of 2-by-4’s, 16 ft. long, for stakes 
and separators 


235 bd. ft. 


eee en ak eee 1,035 bd. ft. 


Form lumber per sq. ft. of form area... 2.6 bd. ft. 
Other Materials: 
10d *double-headedynailse = eee 2 Ib. 


Labor for 400 Sq. Ft.: 
Placing sides, separators and stakes, carpenter 
labor 
Siripping, ‘carpenter labor 223.5 ee ee 
Cleaning forms, handling material and moving 
forward,-conmonslabor see meee eee 714 hrs. 
(2) Assume a wall footing of the type illustrated in 
Figure 1(b), 24 in. deep and 3 ft. wide, and estimate the 
form labor and material required for 400 sq. ft. of form 
area. With the dimensions assumed, the stretch of wall 
being considered is 100 ft. long. 


Lumber for 400 Sq. Ft.: 


38 pieces 1-by-8’s, 16 ft. long, for sides 406 bd. ft. 
21 pieces 1-by-4’s, 16 ft. long, for battens and 
braces dee, siesta ee a SO Ae ee 2ibdettee 


2 pieces 1-by-2’s, 16 ft. long, for stakes. 11 bd. ft 
34 pieces 2-by-4’s, 16 ft. long, for liners, sepa- 

ratorsrandyetaked eo es eee eee 2 363 bd. ft 

4 pieces 2-by-8’s, 16 ft. long, for props... 86 hd. ft 

Hotel Sinn pete, enna tee ee ere 978 bd. ft. 

Form lumber per sq. ft. of form area... 2.45 bd. ft. 

Other Materials: 
10d: double-headed maile2e = ee ee Sarolb: 
6d double-headed nails______________ eunro lb: 


Labor for 400 Sq. Ft.: 


Making up battened sides, including repairs, 


CAzpeMLe nh SDORjhe ste. 2 eet ee eee 20 ots: 
Placinesforme . carpenters tapen 2. =a aio thitigs 
Strip pines carpenters labors. =e 3 eens: 
Cleaning, handling material and moving forms 

FOUWATG, COMMON : 4400 Bcc 5.4 ee ee 716 hrs 


Column Footings 

(1) Box or Stepped Footings. Assume column footings 
of the box or stepped type shown in Figures 2 and 3, the 
lower slab being 5 ft. square and 16 in. deep, and the 
pedestal or upper step being 3 ft. square and 16 in, deep. 
The form area of one footing (the actual area of the sur- 
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face of contact between the forms and the concrete) is 
about 43 sq. ft. 

Instead of estimating the form labor and material for a 
certain number of footings, as nine or ten, let us base the 
estimate on 400 sq. ft. of such form work, in order that 
the figures in the estimate may be applied more con- 
veniently to other cases. 


Lumber for 400 Sq. Ft.: 


47 pieces 1-by-8’s, 16 ft. long, for sides......502 bd. ft. 
21 pieces 2-by-4’s, 16 ft. long, for cleats, stops 


BHGVeenARAtOLS 2th ee 224 bd. ft. 

PPOtainy in ene. ae eee aks Sak hee 726 bd. ft. 

Form lumber per sq. ft. of form area... 1.82 bd. ft. 
Other Materials: 

Odeordinarcy: wire nals ses = ek 6 Ib. 
10d double-headed nails__—________________ 6 lb. 
Aart U aR WIT IN iia DU oc Be at oe 400 lin. ft. 
Twisting bars, 8 in. rods, 12 in. long...____ 40 req’d 

Labor for 400 Sq. Ft.: 
Making up sides, including repairs, carpenter 
LES STP AG se» SARC See Ra ree rae 25 hrs. 
Assembling forms, carpenter labor... 38 hrs. 
piripping, carpenter, labor... i 3, Spdirse 
Cleaning forms, handling material and carry- 
ing forms forward, common labor__._- 7% hrs. 


(2) Sloped Footings. Assume column footings of the 
sloped type illustrated in Figures 5 and 6. Assume the 
dimensions of the footing and the form panels as given in 
Figures 5 and 6; that is, the base of the footing is 6 ft. 8 
in. square, the top is 2 ft. square, the straight side at the 
base is 10 in. high and the sloped part is 2 ft. 6 in. high. 
The form area of one footing is about 83 sq. ft., but again 
we will base our estimate on an even 400 sq. ft. of form 
surface, in order that the figures may be applied con- 
veniently to other cases. 


Lumber for 400 Sq. Ft.: 
56 pieces 1-by-6’s, 16 ft. long, for sloped 


SidesnOthlOOUN SS. 5 ter tt ot eS 448 bd. ft. 
10 pieces 1-by-10’s, 16 ft. long, for sides of 
IORI O™ ot et 15 cals YE ee aCe at Se 134 bd. ft. 
25 pieces 2-by-4’s, 16 ft. long, for battens and 
Brakes pees ee ae eos el es) eae 267 bd. ft. 
Motel sari berate aie ee ee 849 bd. ft. 
Form lumber per sq. ft. of form area________ 2.12 bd. ft. 


Other Materials: 


kOdvordinary wire nails. 2.8 ee 20 Ib 
SAT, VEN ge eens Sof Bec aa NO 40 req’d 
Labor for 400 Sq. Ft.: 

Making up sides, including repairs, carpenter 

labore eee on Oe ee id Pe Pine eh hs 25 hrs 
Assembling and stripping forms, carpenter 

| EN Craig) eae Ey te Ce ake ode, BROIL ted iS 38 hrs 
Cleaning forms, handling material and carry- 

ing forms forward, common labor... 71% hrs. 


Foundation Walls 


The wall here considered is an ordinary foundation wall 
of a building, for which the footing has previously been 
built. The type of form work is shown in Figure 7, ties 
and separators being employed so as to eliminate exteriot 
bracing. 

For the purpose of this estimate, assume a wall 16 in. 
thick and 7 ft. 6 in. high, and estimate the form labor and 
material required for 1,000 sq. ft. of form area. This will 
comprise a stretch of wall 66 ft. 8 in. long. 
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With the height of wall assumed, three tiers of wall 
form units of the type detailed in Figure 7 will be re- 
quired. The estimate will be made on the assumption that 
wire loops and wooden separators will be used, rather 
than the tie bolts and concrete separators illustrated in 
Figure 7 as an alternate method which should be employed 
in high foundation walls. 

Lumber for 1,000 Sq. Ft.: 


102 pieces 1-by-8’s, 16 ft. long, for panels___1,088 bd. ft. 
A pieces 1-by-6’s, 16 ft. long, for cleats. 32 bd. ft. 


35 pieces 1-by-4’s, 16 ft. long, for splices 187 bd. ft. 
10 pieces 1-by-2’s, 16 ft. long, for spreaders. 27 bd. ft. 
29 pieces 2-by-4’s, 16 ft. long, for cleats 310 bd. ft. 
4 pieces 1-by-2’s, 16 ft. long, hardwood for 
blocks.O:tn. longi ate eee 11 bd. ft. 
4 pieces 1-by-2’s, 16 ft. long, hardwood for 
wedges, dressed to wedge shape 6 in. long. 11 bd. ft 


Total lumber 1,666 bd. ft. 


Form lumber per sq. ft. of form area. 1.67 bd. ft. 
Other Materials: 

Wire Nosi0e2 ee ee ee 600 lin. ft. 

Sd- ordinary swirestial iso ee 25 lb 

10d double-headed nails -_..--__-__- 40 Ib 


Labor for 1,000 Sq. Ft.: 


Making up panels, including repairs, car- 


penler TADOT trees te ee ee ~— 48° bra 
Erecting panels, carpenter labor_____ 96 hrs. 
Stripping, carpenter labor so. ee 12 hrs. 
Cleaning forms, handling material and carry- 

ing forms forward, common labor_____ 121% hrs. 


Interior Columns 

It will be necessary, to make the estimates complete, to 
compute the labor and material required for each of the 
four types of columns for which form work is detailed in 
Figures 10, 11, 12 and 13. In each case the story height 
will be assumed at 12 ft., measuring from floor level to 
floor level. Figure 9 shows that eight column yokes will 
be required at each column. The height of the column 
forms will, in general, be 12 ft. less the thickness of the 
floor slab; but the lumber required will, of course, be in 
12-ft. lengths. 


(1) Square Interior Columns of Moderate Size. This 
type is shown in Figure 10. Assume a column 16 in. 
square, story height 12 ft., and a floor slab 5 in. thick, 
and estimate the labor and material required for 1,000 
sq. ft. of actual form area. Each column of the size as- 
sumed will have 61.8 sq. ft. of form area, without taking 
account of notches for girders, so that 1,000 sq. ft. will 
be the equivalent of about 16 columns. 


Lumber for 1,000 Sq. Ft.: 
130 pieces 1-by-8’s, 12 ft. long, planed to re- 
quired widths ___ eae ee cles oahu al eee 1,040 bd. ft. 
65 pieces 1-by-2’s, 12 ft. long, for strips in 
colummysidés iia sce ee weg he Sie. oe 
130 pieces 2-by-4’s, 16 ft. long, for clips, 
cleats and blocks in yokes 1,387 bd. ft. 
16 pieces 1-by-2’s, 16 ft. long, hardwood for 
wedges, dressed to wedge shape 6 in. long 43 bd. ft. 


130 bd. ft. 


‘Total slumber, 2:2 2,600 bd. ft. 

Form lumber per sq. ft. of form area_..___ 2.60 bd. ft. 
Other Materials: 

Ye-inecormer im llets, 222.) ge 800 lin. ft 

LOd {spikes teetis: See pec re ca eee ee 75 |b 

LOd ordinary wite:naila 0 =e 30 Ib. 

6d ordinary ‘wire: nails 2 se 5 lb. 
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Labor for 1,000 Sq. Ft.2 


Eur pomterasnpogeee are teeer se) hrs 
Erecting forms, carpenter labor... 96 hrs, 
Stripping, Carpenter labore. or 12 hrs. 
‘Cleaning forms, handling material and carry- 

ing forms forward or hoisting to floor 

above, common labor eee 12% hrs, 


(2) Square Interior Columns of Large Size. Form work 
for this type of column is illustrated in Figure 11, As- 
sume a column 30 in. square, a story height of 12 ft. from 
floor level to floor level, and a floor slab 5 in. thick, and 
estimate the labor and material for 1,000 sq. ft. of form 
area. Each column of the size assumed will have 115.8 
sq. ft. of form area, without taking account of notches for 
girders. Consequently 1,000 sq. ft. will be the equivalent 
of between eight and nine columns. 


Lumber for 1,000 Sq. Ft.: 
18 pieces 1%-by-10 lagging, 12 ft. long, 
dressed 4 sides and planed to required 


NUS Ga Bed RS eRe ee 360 bd. ft. 
104 pieces 1144-by-8 lagging, 12 ft. long, 
dressed 4 sides and planed to required 
widths SE Dy par eA RE 1,664 bd. ft. 
35 pieces 114-by-4 lagging, 12 ft. long, . 
dressed 4 sides and planed to required 
lat eau a OTIStEINS) nS 280 bd. ft. 
35 pieces 1-by-2’s, 12 ft. long, for strips 70 bd. ft. 
90 pieces 3-by-4’s, 16 ft. long, for cleats and 
TES 9 Ce ee ee 1,440 bd. ft. 
Sera MereTDEY ee 2h ee 3,814 bd. ft. 
Form lumber per sq. ft. of form area_______ 3.82 bd. ft. 


Other Materials: 
Ueaeecormer-nitets eo ee 2 450 lin. ft. 


Bdcorminsry wire nails. 36 lb. 
10d double-headed nails —--_______- 8 lb. 
Dueorcunney: wite NALS i Aes ee 3 Ib. 
5g-in. bolts, 42 in. long, with sq. hd. and 

nut and 2 washers to each_____»_>= 138 req’d 

Labor for 1,000 Sq. Ft.: 
Making up column sides, including repairs, 

SRE DOUDCES ROOT ae ee hrs. 
Erecting forms, carpenter labor____ 96 hrs. 
Stripping, carpenter labor ———____— -__ 12, «hrs. 
Cleaning forms, handling material and carry- 

ing forms forward or hoisting to floor 

pave + COMMON lAUOT (Qo ee . 12% hrs. 


(3) Octagonal Columns. For details of this type of 
column forms, see Figure 12. Assume a 30-in. column, as 
shown in Figure 12. As before, assume a story height of 
12 ft. from floor level to floor level and a floor slab 5 in. 
thick. The form area of one column, including notches 
for girders, is 91 sq. ft., so that 1,000 sq. ft. of area will 
be equivalent to eleven columns. There will be eight 
strap iron yokes to each column. 


Lumber for 1,000 Sq. Ft.: 
88 pieces 2-by-12 lagging, 12 ft. long, dressed 
4 sides and planed to required width ____2,112 bd. ft. 
Form lumber per sq. ft. of form area. 2.11 bd. ft. 


Other Materials: 
176 pieces strap iron, 3g by 2% in., 58 in. 


long, holes drilled as shown in detail 2,850 lb. 
54 by 3-in. machine bolts, sq. hd. and nut, 

and 4 washers with each bolt________-- 176 req'd 
Wood screws, 114 in. long, No. 10 gauge, 

Foundmheads ae een Se oe tees) ee: 2,000 req’d 
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Labor for 1,000 Sq. Ft.: 
Making up half-round column sides, includ- 


ing repairs, carpenter labor... 64 hrs 
Erecting forms, carpenter labor 96 hrs. 
Stripping, carpenter labor. 12 hrs. 
Cleaning forms, handling material and carry- 

ing forms forward or hoisting to floor 

above, common labor... 121 hrs. 


(4) Circular Column. Although forms for this type of 
column are almost invariably made of metal, an estimate 
will nevertheless be made on the basis of the details in 
Figure 13. Again assume a 30-in. column, a story height 
of 12 ft., and a floor slab 5 in. thick. The form area of 
one column is 91 sq. ft., including notches for girders, sc- 
that 1,000 sq. ft. of form area is again equivalent to eleven 
columns. Each column will have three of the wooden 
yokes illustrated in Figure 13, and eight of the steel hoops 
fitted with tank lugs to permit tightening. 


Lumber for 1,000 Sq. Ft.: 


374 pieces 144-by-3 lagging, 12 ft. long, 
dressed 4 sides and planed to required 


WAGth Wess Ser ee Se Le ae A Se 2,244 bd. ft. 
75 pieces 1-by-12’s, 14 ft. long, dressed and 
cut to detail for column yokes 1,050 bd. ft. 
Total lumberm. Sets) Wee eee 3,294 bd. ft. 
Form lumber per sq. ft. of form area. 3.30 bd. ft. 


Other Materials: 
Steel hoops, 34-in. round by 110 in. long, 


each fitted with a tank lug, as detailed___ 88 req’d 
5£-in. bolts, 20 in. long, with sq. hd. and nut, 

2 washers to each bolt. SM Dahet het fe 0 fauxk 100 req’d 
Sd ordinary wire nails {os ee 50 Ib 

Labor for 1,000 Sq. Ft.: 

Making up column sides (in 3 segments), in- 

cluding repairs, carpenter labor... 64 hrs 
Erecting forms, carpenter labor... 96 hrs 


Stripping, carpenter labor\.. 42.3 = 2 ers: 
Cleaning forms, handling material and carry- 
ing forms forward or hoisting to floor 
above, common: laboti.. =. ees 


12% hrs. 


Wall and Corner Columns 


The form work for wall and corner columns, such as 
will be found detailed in Figures 15, 16 and 17, is similar 
to that for square interior columns of large size, and the 
quantities of material and hours of labor are very nearly 
the same. Consequently the quantities determined in the 
estimates previously given for the form work for those 
columns (Figure 11) may be applied to the area of form 
work for wall and corner columns. 


Beam and Girder Sides 

It is best to make a separate item covering beam and 
girder sides, because of the great variation in the area of 
this part of the form work compared with floor area. 

However, we shall include here only the material that 
comprises the actual assembly of beam and girder sides. 
For instance, only the side form boards, the cleats, the 
liners, the fillets, the spreaders and the wire ties shown 
in Figure 20 will be included. All other form work shown 
in Figure 20 (except beam bottoms) will be included in 
the estimates for floor forms and their supports. 

For the purpose of the estimate we shall assume girders 
to be 12 in. wide and 20 in. deep below the bottom of 
the slab, and beams 10 in. wide and 14 in. deep below 
the slab, and floor bays 20 ft. square. Details of form 
work are in accordance with Figures 19, 20, 21 and 22. 
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It should be remembered, too, that the girders extend in 
one direction, on each line of columns, and that the beams 
frame into the girders at the third-points of the span, and 
into the columns. This places the girders 20 ft. center to 
center in the case assumed, and the beams 6 ft. 8 in. center 
to center. 


Lumber for 1,000 Sq. Ft.: 
135 pieces 11/16-by-6’s, 20 ft. long, for 
beam and girder sides_.....-----1,688 bd. ft. 
34 pieces 2-by-4’s, 16 ft. long, for cleats. 363 bd. ft. 


11 pieces 3-by-4’s, 20 ft. long, for liners. 220 bd. ft. 
12 pieces 1-by-2’s, 16 ft. long, for spreaders. 32 bd. ft. 

Bay CAM DU EAT ET GPS I i Se 2,303 bd. ft. 
Form lumber per sq. ft. of form area___..... 2.30 bd. ft. 

Other Materials: 

Wonmecomer tiallets 2 ee es 1,700 lin. ft. 
TOgrordinary wired! 8.200) ce eee 50 Ib. 
10d double-headed nails —.......-.--- 12 lb. 
GOdvordimary, Wite nals 22s 9 |b. 


i AStaNieMeWIT CAWIN Oct O) pcBe ck pee ace ete 200 lin. ft. 
Twisting bars, 3¢-in. rods, 12 in. long. 50 req’d 


Labor for 1,000 Sq. Ft.: 


Making up beam and girder sides, includ- 


ing repairs, carpenter labor___.______. 64 hrs 
Erecting forms, carpenter labor___..___. 80 hrs 
Stripping, carpenter labor fess pees 12 hrs 
Cleaning forms, handling material and carry- 

ing forms forward or hoisting to floor 

above common. labor ..0e oe ee 121% hrs. 


Beam and Girder Bottoms 


The material and labor for placing beam and girder 
bottoms, like the beam and girder sides, will be estimated 
separately because of the variation in the area of this form 
work compared with the total floor area. 

The dimensions of beams and girders and of floor bays 
will be the same as previously assumed under “Beam and 
Girder Sides,” and labor and materials for 1,000 sq. ft. of 
form area will be figured. Only the actual beam and 
girder bottom planks and the wedges beneath them will 
be considered in this item. 


Lumber for 1.000 Sq. Ft.: 
16 pieces 2-by-12’s, 20 ft. long, dressed, for 
SANG IPOOUOMIS: wae ee ty ee ee 
46 pieces 2-by-10’s, 20 ft. long, dressed, for 
Deal evOtLOu sewer eet. ee ees 1,500 bade ft. 
33 pieces 2-by-3’s, 16 ft. long, hardwood for 
wedges, dressed to wedge shape 6 in. long_ 264 bd. ft. 


640 bd. ft. 


vs--n--2,437 bd. ft. 


Form lumber per sq. ft. of form Meal es 2.44 bd. ft. 
Labor for 1,000 Sq. Ft.: 

Cutting to lengths, carpenter labor. 30° ‘hrs. 

Erecting form work, carpenter labor 80 hrs 


Sinippiris)-carpenter: labor] a) s,s ye 1D 
Cleaning forms, handling material and hoist- 
ing and distributing forms to floor above, 
common labor 


hrs. 


121 hrs. 


Beam and Girder Floor Forms 


The estimates under this heading will include all the 
form work and supporting timbers for floors of girder, 
beam and slab construction, except the beam and girder 
sides and bottoms included in the two items preceding 
this heading. . 

The dimensions of the floor bay and the size and fram- 
ing of beams and girders will again be taken at the figures 
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previously assumed. That is, the assumed floor bay will 
be 20 ft. square, girders will be 20 ft. center to center and 
beams 6 ft. 8 in. center to center. The story height will 
be assumed at 12 ft. from floor level to floor level. 

Form labor and material will be figured for 1,000 sq. ft. 
of floor area, the gross horizontal area being considered. 
That is, the area assumed will be the equivalent of 21% 
bays of 400 sq. ft. each. 


Lumber for 1,000 Sq. Ft.: 
98 pieces 1-by-6’s, 20 ft. long, dressed to 


Ye-in;, for floor panels ees 980 bd. ft. 
25 pieces 1-by-6’s, 20 ft. long, ribbands and 
lateral bracing on shores —.._—._--—_- 250 bd. ft. 


45 pieces 1-by-6’s, 18 ft. long, for ribbands 
and ledges vinx lta eentneg tee AO ates 
15 pieces 1-by-4’s, 14 ft. long, for scabs and 


braces on*jack. frames 2222 70 bd. ft. 
8 pieces 114-by-4’s, 12 ft. long, for cleats. 48 hd. ft. 
34 pieces 2-by-8’s, 12 ft. long, for floor panel 

joist, based on 27-in. spacing —__---__. 544 bd. ft. 
30 pieces 3-by-4’s, 14 ft. long, for posts, 

blocksand jackheads’.. 3 = 420 bd. ft. 


30 pieces 3-by-4’s, 12 ft. long, for reshores_ 360 bd. ft. 
20 pieces 1-by-6’s, 20 ft. long, for lateral 


bracing for reshores 52. 200 bd. ft. 
"2 pieces 2-by-3’s, 16 ft. long, hardwood for 

reshore wedges, dressed to wedge shape 

Odi” Tony eset er ee ok ee 16 bd. ft. 


Total" humber 2220 eee ee 3,293 bd. ft. 
Form lumber per sq. ft. of floor area_____ _ 3.30 bd. ft. 


Other Materials: 


Sd. ordinary wire naila 23.2202) 2 ee 30 Ib 
10d double-headed nails —— ~—_____ 50 Ib 
Labor for 1,000 Sq. Ft.: 

Making up floor panels, including repairs, 

carpenter lahot 2s See ee 48 hrs 
Making up jack frames, including repairs, 

carpenter’ labor e242 5 oe eee 15 hrs. 
Erecting form work, carpenter labor —____ 64. hrs 
Stripping form work, carpenter labor 12 hrs 
Cleaning forms, handling material and hoist- 

ing and distributing forms to floor above, 

common: labor... oe ee ee 121% hrs. 


Flat Slab Floors 


Because of the well standardized relation between the 
dimensions of a drop panel and the corresponding floor 
bay, it will be best to include the form work for drop 
panels along with that for the rest of the floor bay. Con- 
sequently the details in Figures 25, 27, 28, 29, 30, 31, 32, 
33 and 34 will be used as the basis for this estimate on 
form work for flat-slab floors. 

Floor bays will again be assumed at 20 ft. square, which 
means that the standard drop panel around the column 
head will be 7 fi. square. Assume 8 in. as the thickness 
of the floor slab and 12 in. as the thickness of the drop 
panel. The story height is assumed as 12 ft. from floor 
level to floor level, as before. 

Lines of 4-by-4 posts supporting the form work, as il- 
lustrated in Figures 28 and 29, will be spaced 5 ft. in 
each direction. Consequently, from Figure 22, it will be 
seen that the joists for supporting the floor form panels 
might be 2-by-6’s, spaced 20 in. center to center. A more 
practical combination, however, will be 2-by-8 joists 24 in. 
center to center, and this is the size and spacing that will 
be used in the estimate. 

Observe that in the form work for flat-slab floors the 
floor form panels are made up of boards and flat cleats, 
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and are not nailed to the joists. In the case of beam and 
slab construction (Figures 19 and 20), it will be recalled 
the floor form panels were made up of boards and joists. 

On the basis of the assumptions made, the form labor 
and material will now be estimated for 1,000 sq. ft. of 
floor area, or the equivalent of 21% floor bays. 


long, for panels Fl and F3 (Figure 25) 91 bd. ft. 
75 pieces 1-by-8 tongue-and-grooved, 14 ft. 

long, for panels Fl (Figure 25). 700 bd. ft. 
79 pieces 1-by-8 tongue-and-grooved, 8 ft 

long, for panels F2 and drop panel 

Rhig res tantand 0) nd ee 421 bd. ft. 
24 pieces 1-by-4’s, 16 ft. long, for scabs and 

Toor panel wiGata eee es 18 ey 128 bd. fi. 
10 pieces 1-by-4’s, 14 ft. long, for floor panel 

SIRO 2 Ne SS ae CSI Te eee 47 bd. ft. 
54 pieces 1-by-6’s, 16 ft. long, for bracing 

Pospsnand Te-snores oo 6 eee ag es ir 432 bd. ft. 
15 pieces 2-by-4’s, 16 ft. long, for drop panel 

LA Bie I Ie A et RIES Safa Wt Sin ea 160 bd. ft. 
17 pieces 2-by-8’s, 16 ft. long, for joists. 363 bd. ft. 
13 pieces 2-by-8’s, 12 ft. long, for joists 208 bd. ft. 
5 pieces 3-by-8’s, 12 ft. long, for floor joists. 120 bd. ft. 
10 pieces 3-by-10’s, 10 ft. long, for joists 

Pr eretote pater eee ee 250 bd. ft. 
38 pieces, 4-by-4’s, 12 ft. long, for posts and 

SULS Aor del tN il cl aS SS — 608 bd. ft. 
13 pieces 6-by-6’s, 12 ft. long, for blocks and 

PERRORES Gens 22882 S54 Se es 468 bd. ft. 
10 pieces 4-by-6’s, 16 ft. long, for girts___ 320 bd. ft. 
3 pieces 4-by-6’s, 12 ft. long, for girts____ 72 bd. ft. 
7 pieces 2-by-3’s, 14 ft. long, hardwood for 

wedges over posts and reshores. dressed to 

wedge shape 8 in. long —_______ 49 bd. ft 

tad clam berue.. 2: a SEE a IS Beene 4,437 bd. ft. 

Form lumber per sq. ft. of floor area. 4.44 bd. ft. 
Other Materials: 

Van Dorn hangers for 3-by-10 joists_.___. 20 req’d 

Sdsorimary <wiresoalls on 40 lb. 

1d double-headed mails 2 8 lb. 

t2didouble-headed mails (220s 4 IL. 
Labor for 1,000 Sq. Ft.: 

Making up floor panels, including repairs, 

Palpenter (abort oA 48 hrs. 
Erecting form. work, carpenter labor ______ 64 hrs. 
Stripping form work, carpenter labor 12 hrs. 
Reshoring, carpenter labor —________ ae 3 hrs. 
Cleaning forms, handling material and hoist- 

ing and distributing forms to floor above, 

veri gatas LE Lire eee ien Wee nee Seen wees 121% hrs. 


Concrete Floor Systems in Steel-Framed Buildings 

The type of form work here contemplated is illustrated 
in Figure 53. The estimate will again be based on a floor 
area of 1,000 sq. ft.; but instead of separating the beam 
and girder sides and bottoms from the remaining work, 
we will assume average beam and girder sizes and estimate 
all form work over the area assumed. 

We will assume a structural frame of the form used in 
the estimate for form work for girder-beam-and-slab floors, 
with floor bays 20 ft. square, with main girders in one 
direction, on each line of columns, and with beams per- 
pendicular to the girders, spaced 6 ft. 8 in. center to center. 
Assume 20-in. steel I’s for the girders and 12-in. steel I’s 
for the beams. On this basis the concrete encasing the 
beams and girders can have the same dimensions as previ- 
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ously assumed, namely, 12 by 20 in. below the floor slab 
for the girders, and 10 by 14 in. for the beams. 

Material and labor will now be estimated, as stated, for 
1,000 sq. ft. of floor area (Figure 52), this area being 
equivalent to 21% floor bays. 

Lumber for 1,000 Sq. Ft.: 
8 pieces 1-by-10’s, 20 ft. long, dressed, for 


betnn. bottoms rs tare shes Y eer on 133 bd. ft. 
88 pieces 1-by-8’s, 20 ft. long, dressed, for 

floor panels, and for beam and girder 

Old6S ok ee Peg Meo, 2 ne en et 1,173 bd. ft. 
30 pieces 1-by-6’s, 20 ft. long, dressed, for 

girder sides and bottoms and for beam 

Sides y Seu eet, wu Cree ee eee 300 bd. ft. 
38 pieces 2-by-6’s, 12 ft. long, for floor panel 

JOMStS ee ee ee a ee ee ._ 456 bd. ft. 


15 pieces 2-by-8’s, 20 ft. long for blocking. 400 bd. ft. 
7 pieces 3-by-4’s, 16 ft. long, for 2-ft. cross- 


PlECES ya fe aden saat e 112 bd. ft. 
Totalelum benmaecte, & eer 4 ee ay 2,574 bd. ft. 


Form lumber per sq. ft. of floor area. 2.58 bd. ft. 


Other Materials: 
10d ordinary wire nails... : 
Od ordinary wire’ nails..." 2. ee 6 |b. 
INOW 4S Wits pie aeentente te AP eraa te) Se n 500 lin. ft. 
Labor for 1,000 Sq. Ft.: 


Making up floor panels, including repairs, 


carpenter labore cet eae eee 64 hrs. 
Erecting form work, carpenter labor. = 64 hrs. 
Stripping forms, carpenter labor. 12 hrs. 
Cleaning forms, handling material and hoist- 

ing and distributing forms to floor above, 

commonry la boris se Soe a ae 1214 hrs. 


Walls Above Grade 


Walls above grade present themselves in so many dif- 
ferent ways that it would be quite impossible to supply 
an estimate that would apply in all cases. Besides, it is 
not necessary to do so. This assertion may be substanti- 
ated by a reference to Figure 40, showing details of the 
form work where a wall frames into a wall column or 
pilaster. This detail, after all, is only a combination of 
form work for a straight stretch of wall and for a rec- 
tangular column. Since columns have been treated else- 
where, the estimates there given can be applied to the 
column in Figure 40. 

Considering these facts, it will be best to make an esti- 
mate covering the form work for 1,000 sq. ft. of straight 
wall, such as the one detailed in Figures 37 and 38. Then, 
when wall columns or pilasters occur, the form work 
for those features may be estimated from the previous 
figures for square or rectangular columns. 

Observe from Figures 41 and 42 that the form work 
area includes door and window openings. Assume a story 
height of 12 ft., so that the length of the wall considered 
is 41 ft. 8 in. Also assume 8 in. as the wall thickness and 
a floor slab 5 in. thick. Assume also that concrete will 
be placed at the rate of 4 ft. vertically per hour, upon 
which basis the small table in Figure 37 calls for the 
waling strips to be spaced 3 ft. vertically and the tie 
bolts 4 ft. horizontally. 


Lumber for 1,000 Sq. Ft.: 
100 pieces 1-by-8’s, 16 ft. long, dressed, for 
Walls paliels geeee ee ot Se 1,067 bd. ft. 


6 pieces 1 1/16-by-8’s, 16 ft. long, dressed, 
for false window frames___..___-_— 


80 bd. ft. 
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4 pieces 2-by-2’s, 16 ft. long, for spreaders. 22 bd. ft. 


52 pieces 2-by-6’s, 16 ft. long, for double 
waling strips toss el A ke 832d. ft 


24 pieces 3-by-4’s, 14 ft. long, for studs. 336 bd. ft. 
24 pieces 3-by-4’s, 12 ft. long, for studs. 288 bd. ft. 
Tottbelim perv ak ee  2,020: bd, tts 


Form lumber per sq. ft. of form area = 2,030.40 
Other Materials: 


10d “ordinary wire: nails= 80 Ib 
5£-in. tie bolts, 32 in. long, sq. hd. and nut, 

with 2 washers to each bolt... 66 req’d 
Tin sleeves for 5-in. bolts (See Figure 38), 

SETHI Sha Laid a) aY Beene er RAE 66 req’d 

Labor for 1,000 Sq. Ft.: 

Making up wall panels, including repairs, 

OurnenterslanOtee ee ye 64 hrs. 
Erecting form work, carpenter labor_.. 80 hrs. 
Stripping forms, carpenter labor... 12 hrs. 
Cleaning forms, handling material and 

hoisting and distributing forms to story 

above, common. labor uu 121% hrs. 


Concrete Stairs 

For this item we will assume a stairway in accordance 
with the layout in Figure 49, assuming further that the 
stairway is 4 ft. 6 in. wide, the two ‘landings each 4 ft. 
6 in. square, the risers 7 in. high and treads 10 in. wide, 
and the story height is 14 ft. This makes the actual area 
of contact between the forms and the concrete equal to 
230 sq. ft. for each story height of stairway. 

The material and labor will therefore be estimated for 
400 sq. ft. of form work on a similar stairway, although 
the estimator can here take account of the probability 
that salvaged lumber from the other form work will be 
available by the time the stair forms are built, and that 
it will not be necessary to buy new lumber for the rough 
structural parts of stair form construction. 


Lumber for 400 Sq. Ft.: 
31 pieces 1-by-8’s, 14 ft. long, for soffits and 


Navin gem ee oer eae es ee 290 bd. ft. 
36 pieces 1-by-6’s, 12 ft. long, for ribbands, ie 
scabs, bracing and reshore bracing _____ 216 bd. ft. 
14 pieces 114-by-4’s, 16 ft. long, floor panel 
Sleas pete we ne ss ees 112 bd. ft. 
21 pieces 2-by-6’s, 12 ft. long, for joists. 252 bd. ft. 
31 pieces 2-by-8’s, 12 ft. long, for stringers 
SMG BreshOre | Oita 2. ee aol a 496 bd. ft. 
6 pieces 3-by-8’s, 12 ft. long, for ledgers. 144 bd. ft. 
28 pieces 4-by-4’s, 14 ft. long, for posts and 
Tresiiprea weer, Jos te rode eee Eee 523 bd. ft. 
14 pieces 114-by-8’s, 14 ft. long, dressed as 
detailed (See Figure 52), for risers. 196 bd. ft. 
figtalmlamibery 5) et sees eae ie. 2,229 bd. ft. 


Form lumber per sq. ft. of form area. 5.57 bd. ft. 
Other Materials: 


BOdmordinary. spikesy 2.5 eu 10 lb 
d2d@ordinary, wire, nails 22s ee 10 Ib 
Odmordinary swite natlsace. =e ies ey 45 |b 
Labor for 400 Sq. Ft.: 

Making up and cutting panels and pieces, 

including repairs, carpenter labor____ 60 hrs. 
Erecting forms, carpenter labor... 121% hrs 
Stripping forms, carpenter labor... 10 hrs. 
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~ Cleaning forms, handling material and hoist- 


ing forms to flight above, common labor 10 hrs. 


Time of Removal of Forms 


In a number of previous instances mention has been 
made of the time that should elapse between concreting 
and the removal of various parts of form work. 

For convenience the previous recommendations on this 
subject will now be summarized. It should be strictly 
understood that the periods of time here suggested are in- 
tended only for use under favorable weather conditions, 
during periods of the year when the temperature does not 


fall below 50 deg. F. 


Concrete work may proceed with entire safety during 
colder periods—in fact, during the entire winter—but dur- 
ing cold weather the materials must be heated and the 
work must be inclosed so as to maintain a temperature of 
not less than 50 deg. F. for at least 72 hours after con- 
creting. During this period of the year, small specimen 
cubes or cylinders of concrete should be made and stored 
on the job with the regular concrete placed in the struc- 
ture. Then, before removing forms, the specimens should 
be placed in a warm room until they attain room tempera- 
ture, then observed or tested for hardness. If testing facili- 
ties are available the actual crushing strength of the 
specimens should be determined; if not, a blow from a 
hammer will give some idea of the hardness of the con- 
crete. When struck, there should be a metallic ring to the 
sound. The following tabulation, as previously stated, 
gives the time of removal of forms under favorable tem- 
perature conditions. 


May be removed next day after concreting: 
(1) Wall or column footings. 
(2) Sills, copings, spandrel beams and various other 
minor parts that are supported on previously hard- 
ened construction. 


May be removed in 48 hours: 
(1) Foundation walls. 
(2) Walls above grade, except in monolithic building 
construction. 


(3) Column sides. 


May be removed in 4 to 6 days: 

(1) Jack frames and posts under girders, beams, joists 
and stairs, but not until after reshores (to relieve 
them) are set in place and tightened. 

(2) Beam and girder sides stripped. 

(3) Slabs between beams stripped clean (in 4 days if 
spans are short, in 6 days if spans are long). 

(4) Flat slab floor forms stripped, reshores being set 
in the process. 

(5) Beam bottoms stripped, if replaced with short 

planks at each reshoring post. 


May be removed in 6 days: 


Walls above grade, in monolithic concrete building con- 
struction (but should be left longer, because of curing 
value of forms). 


May be removed in 18 days: 


(1) Reshores under girders, beams, joists, and stairs. 
(2) Reshores under flat-slab floor construction. | 
(3) Beam and girder bottoms, when left in place with 
reshores. 
Removal of form work of parts of a structure not spe- 
cifically mentioned above should be guided by the 


stripping schedule for parts of a similar nature that are 
mentioned. 


Winter Construction Makes Full 
Year for Contractor 


Many Evils of -Winter Shut-Down—Avoiding Fluctua- 
tions in Building Volume—How Concrete is Protected— 
Heating Aggregates and Water 


HE first signs of winter i i i 
r i ea A) Eee winter have long been the signal fluctuating business volume; it means lost jobs during the 
: oN crete contracting. industry to cease opera- peak season because of inability to handle them on account 
ons and take a four-month “vacation.” To the con- of labor and material shortage; it means increased labor 


A typical example of 


canvas protection in 
winter construction 


tractor, this four months of idleness means depreciation rates during summer. In very simple language, winter 
of equipment; it means disbanding of construction crews — idleness is most unprofitable. 


and a complete seasonal turnover of labor; it means a 
Winter Shut-Downs Unnecessary 


That the annual shut-down of building operations is 
unnecessary is evidenced by the fact that fewer and fewer 
concrete contractors stop work in cold weather. The ever- 
increasing amount of winter construction successfully 
carried on in many of the larger cities throughout the 
northern regions of the country is good evidence of this 
fact. It has been proved, time without number, that con- 
crete work can be carried on just as safely in the winter 
as in the summer. ‘The slight additional cost of providing 
adequate protection against low temperatures in the winter 
is often more than offset by advantages, both monetary 
and physical, afforded by an unbroken construction 


season. 


Many Advantages in Full Year Season 


The many advantages to the concrete contractor of a 


12-month construction season hardly need mentioning. In 


i > . The fl is ed ; : : : : ‘ 
Seek Saba raaae Bane ioe ban rene bee ee brief, it does away with all of the evils listed in the first 


4l 
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paragraph. Most important of all, an all-year construc- 
tion season tends to provide uniform business the year 
round. The contractor can take on more jobs over a 
year’s period than is possible if he works only eight 
months. 

The owner likewise benefits from having his work done 
in the winter. In the first place, he secures earlier use or 
profit-taking, as the case may be, on the structure. This 
is a particularly potent factor in the case of structures to 
be used by the public or in residences to be ready for 
spring occupancy. Second, materials and labor are 
secured during a low period in the market and, conse- 
quently, savings can be made in both. Third, by having 
the work done in the winter when business is not rushing, 
a better job usually results. These are general advantages 
that apply to practically all jobs done in the winter. Par- 
ticular types of work will often offer even further ad- 
vantages. 


Keep Temperature Above 60 Degrees 


The general principle to be remembered in winter con- 
crete is that heat hastens the hardening of concrete, while 
cold retards it. At about 80 degrees Fahrenheit concrete 
hardens rapidly. Below this temperature the rate of hard- 
ening decreases. When the temperature is around 50 de- 
grees the process of hardening is quite slow and at freezing 
it ceases entirely. If concrete is kept at a temperature of 
60 degrees or higher it soon hardens sufficiently to be safe 
against damage by frost. The warmer it is kept the 
sooner will it reach this degree of hardness. The general 
opinion is that 72 hours is sufficient if the concrete can be 
kept above 60 degrees, but it is better to protect the con- 
crete from freezing for about a week. 


How Concrete Is Protected 


When freezing occurs only at. night, the only precau- 
tion necessary is to cover the concrete to protect it from 
the frost. Floors, walks and pavements may be covered 
with paper and a 10 or 12-inch layer of hay or straw 
placed on the paper with another layer of canvas in case 
the frost is severe or the wind is likely to blow the covering 
off. Outside walls and foundations can be protected by 
coverings of canvas or straw, or by building inclosures 
around them and heating the interior with oil stoves, coke 
stoves, commonly known as salamanders, or some other 
form of stove which will provide considerable heat with- 
out smoke. 


Heating Aggregates and Water 


As the weather becomes colder it may be necessary to 
heat the materials with which the concrete is made. _ 

To heat the aggregate they may be banked over an old 
culvert pipe, a section of smoke-stack or some other im- 
provised heater and fire kindled inside to thaw them out 
or warm them sufficiently to keep the frost out until they 
have been mixed and the concrete has time to set. A 
satisfactory heater can be made by building a firebox of 
concrete block or brick with a sheet iron cover on which 
the aggregates are piled. Sand and pebbles are heated 
separately to prevent them from becoming mixed. They 
should be raked over frequently so that all frost and ice 
is thawed out before using. On large jobs it is customary 
to use perforated steam pipes for heating materials. 
Cement need not be heated. 
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Mixing water likewise should be heated—the warmer 
the better, but it should not be boiling. Water can be 
heated over a fire in tanks or kettles or by blowing steam 
into it. 

Before placing the concrete, frost, snow and ice must 
be removed from the forms. The concrete should be 
placed in the forms immediately after it is mixed to pre- 
vent loss of heat. As soon as the concrete has been placed 
it should be protected to retain as much heat as possible. 

Too early removal of forms must be carefully guarded 
against. Frozen concrete is frequently mistaken for prop- 
erly hardened concrete, because it has the same “ring” 
when struck with a hammer. A reliable test is to apply 
heat or hot water to the surface. If the concrete is frozen 
it will turn soft on thawing. 


Paving Contracts Up in November 
Figures Indicate Final Totals on Paving Awards in 


1930 Will Exceed 1929 Yardage—General 
Construction in Moderate Volume 


Concrete highway paving contracts awarded in Novem- 
ber exceeded the contracts in November, 1929, by more 
than a million and a half square yards, and November 
combined contracts for concrete roads, streets and alleys 
bettered the 1929 record by a million square yards. 


This fine showing in November brings the total con- 
crete paving awards for the first eleven months of 1930 
to 137,011,888 sq. yd., within striking distance of the 
140,020,751 sq. yd. awarded in the full year of 1929. The 
awards in the first eleven months of 1929 totaled 132,- 
201,513 sq. yd. In concrete roads alone the awards for 
the first eleven months of 1930 exceeded the awards in 
the corresponding period of 1929 by 15,414,207 sq. yd. 

The large yardage awarded in November makes it rea- 
sonably certain that 1930 concrete paving contracts will 
exceed the awards of 1929 by several million square 
yards. November contracts, as reported by the Portland 
Cement Association, are as follows: 


5Q. YD. OF CONCRETE PAVEMENTS IN NOVEMBER 


1929 1930 
Roads a4 Ur erat 4,790,288 
Streets - os Aste D 1,371,475 
Alleys 428,039 130,989 
Total 5,00 1,619 6,292,752 


General construction contracts in the 37 states east of 
the Rocky Mountains were reported by the F. W. Dodge 
Corporation as continuing at a moderate pace, new resi- 
dential building construction having been maintained at 
a fair volume. The figures reported by the Dodge or- 
ganization follow: 

CONSTRUCTION CONTRACTS IN NOVEMBER 
1929 1930 
2 __.$318,651,400 $181,877,900 
Public works and public utili- 
tes ce ee esol 


Buildings 


71,695,800 


Totals _--$391,012,500 $253,573,700 


Total construction contracts awarded in the first eleven 
months of 1930 amounted to $4,275,598,600, compared 
with $5,455,182,400 in the first eleven months of 1929. 
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International Congress Adopts Report 
Affecting Concrete Roads 


Conclusions Recognize Position of Concrete as Major 

Road Building Material—Congress Discusses All Types 

of Road and Pavement Design, Construction and 
Maintenance 


HE Sixth International Road Congress, which con- 
 vened in Washington, D. C., during the week of 
October 6 to 11, 1930, discussed all phases of highway 
design, construction, and maintenance, the financing of 
highways, highway transportation, traffic regulations and 
kindred subjects. 

The agenda of the congress comprised six major ques- 
tions. Each question had been assigned well in advance 
of the congress to a separate committee, designated as 
general reporters. 
pared by these committees were presented to the congress 
on Monday, October 6th, and were considered and debated 
in a number of section meetings during the three days 
following. 
gested by the general reporters were discussed, and vari- 
ous revisions and amendments were offered. 


The various papers, or reports, pre- 


In these section meetings the conclusions sug- 


The conclusions reached their final form in the section 
meetings of October 9, and were submitted to the plenary 
session of the congress on Friday, October 10. 


Interesting Conclusions on Concrete Roads 


The first question on the agenda of the congress was 
designated as “Question 1-A: Results Obtained by the 
Use of Cement.” Another question, designated as 1-B, 
dealt with brick paving. The five remaining questions 
were concerned with various other paving and road con- 
struction materials and methods and with financing, high- 
way transport, and other matters not definitely related to 
design or construction. 

In consequence, only the conclusions pertaining to con- 
crete pavements will be given, in the fifteen numbered 
paragraphs that follow: 

1. Cement is becoming generally used as a paving mate- 
rial and has many inherent advantages. Rapid-hardening 
cement has special advantages in particular circumstances. 

2. Cement has been used successfully in the construc- 
tion of cement concrete base courses for other surfaces, 
for cement concrete pavements, and for cement-bound 
macadam. 

3. Cement concrete pavements and also cement con- 
crete base courses protected by appropriate wearing sur- 
faces are suited to heavy traflic. 

4. Where a large volume of steel-tired traffic is en- 
countered, if cement concrete is adopted as a pavement 
material, a 2-course pavement with the upper layer com- 
posed of very hard aggregates should be used instead of 
a single-course pavement. 

5. Single-course pavements have successfully carried 


maximum volumes of traffic and maximum wheel loads 
when the traflic was largely rubber tired. 


6. Cement-bound macadam has been successful on 
roads carrying light traffic not inimical to the macadam 
type of construction. This method seems especially ad- 
vantageous in locations where the condition of drainage 
or exposure are unfavorable to the use of ordinary water- 
bound macadam. A _ protective wearing surface seems 
equally indispensable on cement-bound and water-bound 
macadam. 


7. In designing cement concrete pavements and cement 
concrete base courses to be surfaced with other materials 
the resulting pavements should have equal load-carrying 
capacity or structural strength, when similar traffic condi- 
tions are to be met. 


8. Competent engineering supervision of design, con- 


struction, and maintenance of cement concrete pavements 
is necessary to insure good results. 


9. It is desirable that subgrades be uniform and stable. 


10. Pavement slabs must be designed to carry expected 
loads. Edge thickening is advantageous as a means of 
producing an economic and balanced structural design 
for concrete pavement slabs. 


11. Longitudinal and transverse joints are commonly 
used and must be designed to meet traffic, subgrade, 
climatic conditions, and shrinkage of concrete, but in view 
of the fact that a number of concrete roads have been 
successfully constructed without joints, it is advisable that 
further research should be made on the whole subject 
of joints and cracks. 

12. Scientific design of concrete mixes and weight pro- 
portioning of aggregates represent the most modern 
practice. 

13. Construction operations are performed mostly by 
machinery, with resulting lower cost and better workman- 
ship. The value of a cement concrete roadway depends 
to a large extent on the perfect execution of the work and, 
in particular, on the homogeneity of the concrete. 

14. Thorough curing of concrete surfaces is essential. 

15. Maintenance of concrete surfaces, properly con- 
structed, is relatively simple and reasonable in cost. In 
particular, maintenance should comprise immediate filling 
with suitable material of the expansion joints and of any 
cracks which may occur. 

The above conclusions were reached after full discus- 
sion of the report, mentioned elsewhere in this issue, pre- 
sented by Frank T. Sheets, Roy W. Crum, E. M. Fleming, 
Arthur N. Johnson, Clifford Older and Raymond E. Toms. 


Contracting Company Specializes in 
Concrete Form Erection 


Profitable Field Suggested for Sub-Contracting Business 
—Taking Load from General Contractor—Tulsa Com- 
pany Builds Special Form System Developed by Architect 


PECIALIZING in concrete form erection and taking 

sub-contracts for such work has possibilities in every 
city of sufficient size to support a steady volume of con- 
struction work. At the present time the field for this 
activity is principally in the larger buildings; but with the 
spread of the idea of concrete first floors for dwelling 
houses the field will be increased. 


Take Load from General Contractor 


The sub-contractor who specializes in concrete form 
work is in a position to take over the work which many 
general contractors consider the most troublesome part of 
concrete construction and the most difficult to figure. This 
is true especially with the general contractor who has had 
only limited experience in the erection of important re- 
inforced concrete structures. 

The Economy Removable Form Company, of Tulsa, 
Okla., has demonstrated the possibilities of specializing 
in form erection. This organization has built the forms 
on seventeen large concrete buildings and a number of 
smaller ones in that city. While the company utilizes a 
special form system developed and patented by John T. 
Blair, a Tulsa architect, the fact remains that they are 
primarily in the business of taking sub-contracts for form 


Installation of form work for joisted and 
paneled ceiling 


Figure 2. 


work. The patents protect them in the use of the special 
details and methods developed. These details and methods 
involve certain economies in form work which constitute 
an additional aid in winning profitable contracts. 


Special Methods and Details 


Some of the special features of the form system em- 


Figure 1. Joisted and 
paneled ceiling molded 
in concrete 
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ployed by the Tulsa company will now be described. 
These features illustrate the advantages of developing 
special methods and details, whether they are patented 
or not. In either case the form work sub-contractor gains 


by the greater economy which his special methods make 
possible. 


Form Work Produces Paneled Ceilings 


One of the features of the concrete form system de- 
veloped by Mr. Blair is seen in the paneled ceilings which 
it forms. The panel effect is well illustrated in Figure 1, 
showing the interior of the building occupied by the Fields 
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Details showing adjustments for varying 
widths and depths 


Figure 3. 


Stationery Company, of Tulsa. After the forms were re- 
moved the only additional treatment given to the ceiling 
was a slight stipple dash of lime and moulders’ plaster 
applied directly to the concrete surface. This method 
of treatment had the very practical advantage of elimi- 
nating the need for lathing and plastering the ceiling, 
besides reducing the dead weight of the floor construction. 

An installation of form work, including the pans re- 
quired to form a paneled ceiling, is shown in Figure 2. 
This was in the Duffey Building, in Tulsa. The finished 
result will be similar to that in Figure 1, panels being 
formed in the ceiling between joists. 

The flexibility of this form work may be understood by 


1See May, 1930, issue of Concrete, pages 35-39. 


CONCRETE 45 


a study of Figure 3, which shows the forms for the type 
of ceiling illustrated in Figures 1 and 2. Here it is seen 
how the same forms may be used for joists of different 
depth and different spacing. For instance, the same joist 
sides, bottoms and pans are used to produce joists 1014 
in. deep and 36 in. center to center; or 914 in. deep and 
34 in. center to center; or 84% in. deep and 30 in. center 
to center. 

Adjustments for the width are made by slide “A,” 
which is made of different widths according to the re- 
quirements of each case. This adjustment of width by 
means of strips of different widths is similar in principle 
to the method employed with forms for columns of dif- 
ferent size, described on page 20 of the February (1930) 
issue of CONCRETE. 

The variations in depth are accomplished by nailing 
small blocks of either 1-in. or 2-in. material on the sup- 
porting form joists, directly under the dressed planks 
that form the bottoms of the concrete joists. These blocks 
are shown at the points marked “B” in Figure 3. 


Panels in Flat-Slab Ceilings 


Similar pans may be used in forming paneled ceilings 
in flat-slab construction. Here again the form units may 
be adjusted for different widths. The supporting form 
joists are placed as required for any flat-slab construc- 
tion,’ and dressed bottom planks are placed on the form 
joists to support the edges of the pans. Differences in 
span length are taken up by varying the space between 
pans. 

The pans used to form the ceiling panels are made in 
standard size from 2-in. stock, dressed and planed to a 
mold 201% in. square and 15% in. deep. 

Aside from the buildings mentioned, similar forms were 
used in the construction of Marquette High School, the 
Edgar Music Company Building, and a number of others 
of both large and small size. 


Gherardi and Chapman Head Ameri- 
can Standards Association 


The election of Bancroft Gherardi, vice-president and 
chief engineer of the American Telephone and Telegraph 
Company, to the presidency of the American Standards 
Association was announced at the annual meeting of 
the association at the Hotel Astor, New York, December 
11. Mr. Gherardi, who has been a member of the associ- 
ation’s board of directors, will assume the direction of the 
national and international standardization activities of the 
organization. 

Cloyd M. Chapman, engineering specialist of New York 
City, was re-elected to the vice-presidency of the associa- 
tion for the year 1931. 


American Society of Municipal Im- 
provements Changes Name 
The American Society of Municipal Improvements, 4359 
Lindell Boulevard, St. Louis, Mo., has changed the name 


of the organization to American Society of Municipal 
Engineers. C. W. S. Sammelman is secretary of the 


society. 


HOW TO DOIT 


A department devoted to the solution of problems encountered in 
concrete work. Readers are welcome to add to or improve upon the 
suggestions printed and to submit their views for possible publication. 
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Oil for Forms and Molds 


What kinds of oil are suitable for oiling 
pressed steel forms for casting concrete silo 
staves? I would also appreciate having the 
names of manufacturers supplying such oil. 

Where greases, lard, paraffin or fuel oils are 
used, what formulas are followed in mixing 


them?—H. C. W., Syracuse, N. Y. 


One company has placed a concrete form oil on the 
market which is described as non-staining. Standard form 
oils are also supplied by several of the large oil com- 


panies. Still another company makes nozzles for those 


who claim that spraying the forms is more economical 
than brushing them. A list of these companies has been 
sent you. 

In regard to formulas for mixing form oils, there seems 
to be no definite standard. Steam lubricating oil is very 
commonly used after being “cut” with kerosene. The 
density of the lubricating oil varies in different com- 
munities and in different shops, and the amount of kero- 
sene to be used must of necessity be varied with the 
density of the oil. The actual proportion of kerosene 
required must be determined by experiment in each case. 

Paraffin oil is also commonly used, and lard oil is 
used by some. These must likewise be “cut” with kero- 
sene, the actual quantity of kerosene being found from 
experiment. 


Small Mixer for Laboratory Work 


We are looking for a small electrically-driven 
concrete mixer, having a capacity of 2 or 3 cu. 
ft., for use in laboratory work. Can you give us 
the names and addresses of a few manufacturers 
that make them?—B. E. R., Austin, Tex. 


Several concrete machinery manufacturers, whose 
names and addresses are being sent to you, make a small 


mixer of the kind you describe. 


Light-Weight Aggregates on Market 


I would like to know if there is any light- 
weight aggregate on the market that is suitable 
for concrete back-up units, aside from cinders, 
pottsco and haydite-—M. A. R., Milwaukee, Wis. 


Several other kinds of light-weight aggregate are either 
available or under development in various sections; but 
so far as the territory within shipping distance of Mil- 
waukee is concerned we do not know of any other that 
is being marketed commercially. ; 

You are, of course, familiar with the several forms 
of cinder aggregates available in your territory, some 
washed or treated and others used as they come from the 
furnaces. 

You are doubtless familiar, too, with the use of crushed 
blast-furnace slag as a concrete aggregate for both fine 


+ Questions and Answers + 
Consultation and Comment 


and coarse materials. The weight of crushed slag ranges 
all the way from 60 to 100 lb. per cu. ft. You might be 
fortunate ‘enough to find one of the lighter grades avail- 
able, which should produce units sufficiently light and 
strong for back-up purposes. 


Design of Concrete Tanks and Swim- 
ming Pools 


I am interested in the simplified formulas for 
reinforced concrete design, published in Con- 
CRETE. Have you published formulas for the 
design of concrete tanks and swimming pools? 


—B.C., Jackson Heights, Long Island, N. Y. 


Simple formulas for the design of circular and rec- 
tangular reinforced concrete tanks for the storage of dry 
materials were published on pages 43-44 of the June 
(1928) issue of Concrete. Formulas for the design of 
reinforced concrete water tanks will be found in standard 
textbooks and handbooks, such as several of the publica- 
tions carried by the Book Department of CONCRETE. 

No formulas for the design of swimming pools have 
been published, for the reason that swimming pools do 
not constitute a special case. The walls of the pool are 
designed as retaining walls, but two conditions must be 
assumed. First, when the pool is filled with water the 
wall must be reinforced to resist the outward water pres- 
sure. Second, when the pool is empty the wall must be 
designed to resist the earth pressure from the outside. 


Reddish Brown Cement Colors 


I am in need of cement colors that will pro- 
duce a reddish brown concrete. On attempting to 
buy it I find that dealers have many different 
kinds, and they are unable to advise me on the 
subject. Can you recommend a color for this 
purpose?—S. A. N., Vancouver, B.C. 

The colors used should, first of all, be mineral colors, 
because in only a few instances have organic colors been 
found satisfactory. 

For a rich reddish brown effect, a writer in the Decem- 


ber (1930) Cement Mill Section of ConcrETE recom- 
mends the following formula: 
: Parts 
Portland cement —_ : 88 
Manganese dioxide i RPS. -e 4 
Ferniezoxide. ease fies 6 
Ferroso-ferricloxidem=s. 5 eee 
otaliae Redes Feet 100 


The three coloring agents should first be mixed together 
while in a perfectly dry condition, then added to the 
cement. The mixing of the colors, as well as the mixing 
of the combined colors and the cement, must be extremely 
thorough if streaky work is to be avoided. 
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Organizations 


American Concrete Institute; Harvey Whipple, S t 
West Grand Blvd.. Detroit, Michigan. ; ae alia ay 


Annual convention, Feb. 24-26, Hotel Schroeder, Milwaukee, Wis. 


American Concrete Pipe Association; M. W. Lovi 
; M. W. Loving, Secretary, 
33 W. Grand Ave., Chicago. s 


’ 


American Road Builders’ Association; Chas. Uph Engi - 
Director, 914 National Press Building, Mashineten, D.C. ae es 

Annual convention and road show, Jan. 10-17, Jefferson Hotel 
and Arena, St. Louis, Mo. 


American Society of Civil Engineers; Geo. T. Seab S 
33 W. Thirty-ninth St., New York City. noes? 12 Beet 


American Society for Testing Materials; C. L. Warwick, Secre- 
tary-Treasurer, 1315 Spruce St., Philadelphia, Pa. 


‘ Associated General Contractors of America; E. J. Harding, As- 
sistant General Manager, 1150 Munsey Bldg., Washington, D. C. 


Cast Stone Institute; L. A. Falco, Secretary, Chapel St. and 
Blatchley Ave., New Haven, Conn. 


Building Officials Conference of America; Col. John W. Oeh- 
mann, Secretary, 1253 Lawrence St., N. E., Washington, D. C. 


Cement Institute; Luther G. McConnell, General Manager, 11 
East 44th St., New York City. 


Concrete Masonry Association; Jack Franklin, Secretary, 7071 
Plankinton Bldg., Milwaukee, Wisconsin. 
Annual convention, Feb. 23-26, Hotel Schroeder, Milwaukee, Wis. 


Concrete Reinforcing Steel Institute; M. A. Beeman, Secretary, 
Tribune Tower, Chicago. 


Joint Committee on Standard Specifications for Concrete and 
Reinforced Concrete; F. R. McMillan, Secretary, 33 W. Grand 
Ave., Chicago. 


National Board of Fire Underwriters; W. E. Mallalieu, General 
Manager, 85 John St., New York City. 


National Concrete Burial Vault Association; J. H. Stuart, Secre- 
tary-Treasurer, Bremen, Ohio. 


National Crushed Stone Association; J. R. Boyd, Secretary, 751 
Earle Building, Washington, D. C. 
Fourteenth annual convention, January 19-22, St. Louis, Mo. 


National Fire Protection Association; Franklin H. Wentworth, 
Secretary, 40 Central St., Boston, Mass. 


National Lime Association; Norman G. Hough, Secretary and 
Manager, 927 Fifteenth St., N. W., Washington, D. (Ge 


National Ready-Mixed Concrete Association; Headquarters, 27 


Barbeau Street, Pittsburgh, Pa. 
Annual convention, Jan. 26, Hotel Jefferson, St. Louis, Mo. 


National Sand and Gravel Association; V. P. Ahearn, Executive 
Secretary, 432 Munsey Building, Washington, D.C. } 
Annual convention, January 27-29, Hotel Jefferson, St. Louis, Mo. 


National Slag Association; H. J. Love, Secretary-Treasurer, 937 
Leader Building, Cleveland, Ohio. 


National Terrazzo and Mosaic Association ; U. F. Durner, Secre- 
tary, 809 St. Paul Ave., Milwaukee, Wis. 


Northwest Concrete Products Association; W. P. Hews, Secre- 
tary-Treasurer, Yakima, Wash. 


Portland Cement Association; William M. Kinney, General Man- 
ager, 33 W. Grand Ave., Chicago. 


Rail Steel Bar Association; H. P. Bigler, Engineering Secretary, 
Builders Building, 228 N. La Salle St., Chicago, Til. 


Wisconsin Concrete Products Association; Jack Franklin. Secre- 
tary-Treasurer. 425 East Water St., Milwaukee, Wisconsin. 
Annual convention, February 23-26, Hotel Schroeder, Milwaukee. 


The Concrete Industry 


—25 YEARS AGO 


dhe January, 1906, issue of Concrere has as its initial 
i article one on the portland cement plants of the 
Middle West. Most of the eight plants described are 
recognizable by their locations, only one being known 
under its present name and ownership. 


a) 


SUMMARY of structures in Cincinnati, where “con- 
crete is king,” is continued in a short article. Twenty 
large buildings, all of reinforced concrete construction, 
are under way, among them those for the Cincinnati 
Southern Railway, Bullock Electric Company, and the 
Union Savings and Trust building. 
a ) 


EWS notes from Iowa refer to the organization of the 
Towa Enamel Stone Company at Des Moines “for 

the purpose of manufacturing polished cement, brick, tile, 
etc.,” and the filling of a recent large order by the Sibley 


Cement Walk, Block and Tile Company, at Sibley. 
a) 


66 ie the operation of a concrete block plant there will 

continually develop new ideas for making of molds 

and of ornamental blocks, and the man who is always on 

the alert to adopt new ideas which will assist him in turn- 

ing out varied designs of blocks will be the one to succeed 

in the business,” according to H. G. Richey, in the Janu- 
ary, 1906, issue of Cement Age. 
a) 


ARRISON ALBRIGHT, architect, pays tribute to con- 

A. crete as a material, at the same time pointing out 

“some of the stumbling blocks which the beginner is apt 

to meet with in his efforts in reinforced concrete con- 
struction.” 


Cro 


HE extensive concrete work under way on the New 

York Short Line of the Philadelphia and Reading 
System is described and illustrated in a 5-page article. 
Twelve new bridges on the new line, four bridges on the 
connecting roads, and numerous culverts are involved. 

The most important structure is the Neshaminy Creek 
bridge, constructed of concrete without reinforcement, 
with six arches. It is 57 feet wide and designed to carry 
four tracks. 

“The foundations are concrete mixed 1, 3, and 6 cement, 
sand and 21% stone, tamped into rough forms. The arches 
spring from a point about 17 feet above the top of the 
foundations and are semi-circular. From the top of the 
foundations up, a 1:2:4 mixture of cement, sand and 
stone was used, the stone being of a size that would pass 
through a 114-inch ring.” 

Cre 


HE first edition of the book, “Concrete, Plain and 
Reinforced,” by Frederick W. Taylor, M.E., and San- 
ford E. Thompson, C.E., is reviewed. 

The authors, in the opinion of the reviewer, “have cov- 
ered the field most fully; have delved more deeply into 
literature on the subject than most of those who have gone 
before, and have gathered into their single volume more 
information on the subject in all its branches, than has 
hitherto been presented in a public way, in any single 
publication.” 


New Equipment and Materials 


Cementank New Highway 
Equipment by Blaw-Knox 


The Cementank is a new Blaw-Knox 
product which will be introduced to the 
construction industry at the forthcoming 
St. Louis road show. The Cementank is a 
steel cement container for batch trucks on 
highway paving or other work where the 
cement is proportioned into compartment 


trucks at a central plant, and then hauled 
to the paver or mixer. 


It is welded steel construction, mois- 
tureproof, equipped with a hinged top 
cover and a discharge door which opens 
automatically when the compartment is 
dumped. The Cementank requires abso- 
lutely no attention on the part of the oper- 
ator, and the cement empties by gravity 
and flows with the aggregates into the 
skip of the mixer, it is stated. Arching of 
cement is prevented by the shape of the 
tank and its method of discharge. 

The discharge door is flashed with felt 
to prevent leakage of cement. Locking of 
the end gate or truck partition automati- 
cally locks the door of the 
Cementank. It has a capacity of 10.35 cu. 
ft—ample to take care of a 7-bag batch. 


discharge 


Metal- Faced Concrete 
Blocks and Slabs Made 
by “Macotta” Process 


“Macotta” is the trade name of a pro- 

' 
tected light-weight concrete building unit 
having a weather-proof and permanent 


surface of metal. It is used for exterior 
or interior building trimmings, spandrels, 
frieze courses and the entire surfaces of 
buildings. 

Macotta can be developed from any com- 
brass, 
bronze, lead, zinc, aluminum, Allegheny 
metal, monel, nickel, iron, tin and com- 


posite alloys of them. Plain areas can be 


mercial metal, such as _ copper, 


of different metals and can be oxidized 
to-produce almost any desired color effects, 
it is claimed. 

The material weighs about 100 pounds 
to the cubic foot and is said to have high 
insulating qualities. It may be used as a 
solid wall unit, as its inner side forms an 
acceptable plaster base. 

Macotta complies with the strength re- 
quirements of local and state building 
codes, and has great fire resisting qualities, 
according to the Maul Company, of Chi- 
cago and Detroit, who are the exclusive 
manufacturers. 


Design of Body and Open- 
ings Features of Portland 
Truck Mixer 


Vanes, fins or other internal attachments 
are entirely absent from the new Portland 
truck mixer for either mixing concrete en 
route or transporting it already mixed. 
The shape, with offset hexagonal heads and 
triangular panels sloping alternately for- 
ward and back, is designed to keep the 
thoroughly and 
plasticity and workability of the concrete 


contents mixed retain 


for more than three hours. 
The loading and discharge openings are 
large and easily operated, it is said, and 


The three-yard size is now available, and 
the five-yard model is forthcoming, the 
Portland Concrete Machines Company, 
Cleveland, Ohio, announces. 


New Dial-Scale Weigh 
Hopper for Bucket 
Loader 


A new dial-scale weigh hopper designed 
to weigh within .4 of 1 per cent of abso- 
lute accuracy even while the bucket loader 
on which it is mounted is operating at an 
angle of 4 deg. has been released by the 
Barber-Greene Co. of Aurora, Ill.- It is 
used with the newly announced Model 62 
Super Bucket Loader, a crawler-mounted, 
self-feeding, one-man operated machine 
with a capacity of 62 cubic feet per minute. 

The weighing unit built into this hopper 
The dial on 


the scale is graduated into two-pound units 


is an American Kron Scale. 


and is provided with two markers which 
may be set to indicate the desired reading. 
Directly above the weigh hopper is a small 
holding approximately 


auxiliary hopper 


360 pounds of material. 

The weigh hopper will weigh batches 
up to 3600 Ibs. not to exceed 32 cubic 
feet in volume, it is said. 


the outward flow of concrete is controlled 
by toggle-operated butterfly doors. 

The unit is separately powered by a 714- 
12 hp. 4 cylinder LeRoi engine, and is 
equipped with a stub chute discharging 
up to 43 in. above grade, and a one-piece 
swiveling extension chute. 

When desired, a flanged, removable top 
section is provided so that the drum can be 
used as an ordinary dump body as well as 
a concrete carrier and mixer. 
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The loader on which this weigh hopper 
is mounted is the new Barber-Greene 
Model 62 Super Bucket Loader. This ma- 
chine has all the standard features of any 
Barber-Greene loader with some new fea- 
tures of its own. It has, in addition to the 
standard Overload Release Sprocket for 
protection to the machine against strains 
due te an overload on the bucket line, an 
overload release sprocket on the crawler 
drive to protect the machinery there. 
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C. S. Johnson to Introduce 
New Multiple Material 
‘Weigh Batcher 


A new multiple material weigh batcher 
designed especially for paving contractors 
will be exhibited at the American Road 
Builders’ show at St. Louis, by the C. S. 
Johnson Company of Champaign, Illinois, 
in Space No. 24 in the arena. The batcher 
is constructed to handle three aggregates 
and is divided into three compartments, 
the weight of each compartment being con- 
trolled by a separate beam which elimi- 
nates any adjustment after the beams are 
once set. 

The exhibit will also include the im- 
proved bantam weigh batcher, a new bulk 
cement handling cart, and standard single 
material weigh batchers for sand and stone. 

C. S. Johnson, J. C. McLean, and K. H. 
Melzer will represent the company at the 
show. 


New Type of Conveyor- 
Conditioner for Ready- 
Mixed Concrete 
A new and improved type of the Clinton 
conyveyor-conditioner, for hauling ready- 
mixed concrete, is announced by the Clin- 
ton Motors Corporation, Reading, Pa. It is 

known as Type 2. 
In the Clinton conditioning process, the 


concrete is sealed in a cylindrical tank 


having no internal blades or paddles, and 
the tank is rotated while in transit. An 
air space at the top causes the plastic 
mass to flow constantly toward the low side 
as the tank turns, and this “rolling-over” 
action brings all parts of the mass in suc- 
cession to the top, it is stated. Thus the 
air bubbles churned in by the mixer blades 
are allowed to escape resulting in a dense 
concrete of high strength for the propor- 
tions used. 

In the new Type 2, the trunnion bear- 
ing formerly used at the rear of the tank 
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is omitted, and the rear is supported by 
rollers bearing against a steel rim welded 
to the tank. This change permits the dis- 
charge door to be considerably enlarged. 
With the enlarged door, even a stiff mix- 
ture is discharged rapidly. The makers 
say that the new-type conveyor will dis- 


- charge concrete mixtures of any slump. 


New Wodack Twist and 
Hammer Drill An- 


; nounced 
The Wodack electric dual twist and 
hammer drill is designed to bore into 
wood, metal and masonry, making holes 
up to % in. diameter. One minute is said 
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This is accomplished by the use of a 
matrix or intervening false plate between 


the regular face plate and the material to 
be molded. 


To bring about the most desirable re- 
sults in blending colors and waterproofing 
the face of blocks, the facing material is 
mixed wet enough to quake and run under 
vibration. Under the action of the vibra- 
tor this wet mixture settles and adheres 
closely to the bottom plate. The suction 
created would make it possible to remove 
only plain blocks from the plate, so the 
original purpose of this intervening matrix 
was merely to provide a shield to prevent 
the wet facing adhering to the plate. This 


to be required to drill a 9/16-in. hole 3 
inches deep in concrete. It may also be 
used for grinding, scratching or buffing. 

The tool, weighing twelve pounds, is 
furnished in a metal carrying case with 
star drills and twist drills. 


Vibration Applied to Down- 
Face Block-Making 


Machines 

J. D. Abram, said to be the inventor and 
patentee of the down-face stripping prin- 
ciple in block-making machines, now an- 
nounces another innovation in the concrete 
products industry for which startling re- 
sults are claimed. It is said to promise 
great improvement important 
details that are now being given much con- 
sideration by the industry. 


in several 


The invention as applied to the block 
machines of the down-face type, is a sim- 
ple, effective device for vibrating the face 
plate of the machine at a very high fre- 
quency after the facing material has been 
deposited on it, the effect of which draws 
the cement paste from the material to the 
face plate. That portion of the material in 
immediate contact with the face plate is 
liquefied, spreading a thin solidified film 
over the entire face of the block. The 
blocks, made of ordinary run of mixtures, 
are filmed on the face with a coating that 
is waterproof and at the same time brought 
to a smoother finish than is possible under 
existing methods. 

It is possible to produce tints and blends 
in an inexhaustible number of designs, 
in imitation marble, travertine stone and 
random colors, according to Mr. Abrams. 


purpose accomplished, however, these mat- 
rices were designed not only of stainless 
steel, but of paper and rubber as well. 


Faces of fine herringbone, imitation 
fabric, diamond, squared and other designs 
have been produced on the rubber matrices, 
the vibrating process insuring full and 
complete filling of the matrix design re- 
gardless of its design or texture. The 
matrix itself remains on the green block 
until the initial set, when it is removed 
and used again. 


Combination Tool for Wood 
and Concrete 


The hammer drill shown below is a new 
combination tool that hammers, drills and 
grinds. Holes up to | in. in diameter can 


be hammered in concrete or holes up to 
5/16 in. diameter can be drilled in wood, 
according to the Milwaukee Electric Tool 
Corporation, Milwaukee, Wis. 

A detailed description of the tool will 
be found on Page 51 of the December 
issue of CONCRETE. 


About Makers of Equipment and Materials 


Notes From the Field 


Collins Joins Consolidated 

The Consolidated Concrete Machinery 
Corporation announces that it has obtained 
as its sales promotion manager, D. R. 
Collins, known to the concrete products 
manufacturers as “Spec.” Mr. Collins has 
already assumed his duties with the Con- 
solidated company, having its factory and 
office at Adrian, Michigan. 


Mr. Collins was discharged from the 
army in 1919 and accepted a position with 
the Portland Cement Association in its 
Cement Products Bureau. During that time 
he covered the greatest share of the United 
States, working with concrete products 
manufacturers to help them improve the 
quality of their product and extend their 
market. 

The three and one-half years Mr. Collins 
spent as an active manufacturer of con- 
crete products, he acted as manager of an 
old established plant. 


For the past year and a half, he has 
been handling the sales of twenty-one con- 
crete block manufacturers in and around 
the City of Milwaukee. 

For the past six years, he has been ex- 
tremely active in concrete products associ- 
ation affairs and has the record of the 
only man who held every available office 
in the National Concrete Products Associ- 
ation, now known as the Concrete Masonry 
Association. At the time of his employ- 
ment by the Consolidated company, he was 
president of that organization and has 
spent a great deal of time in working out 
the proposed five-year program which that 
association is now operating under. He 
was also at that time president of the 
Wisconsin Concrete Products Association, 
an organization which he helped organize 
in 1922 and in whose work he has been 
active since that time. He has resigned 
both offices, to be able to give his full 
attention to his new work. 


Butler Bin Exposition 

The Butler Bin Co., of Waukesha, Wis- 
consin, have been assigned in the Arena, 
space AR-16, during the 1931 road show 
at St. Louis. There they will display 
their latest type of contractors’ portable 
bin, equipped with a new and improved 
weighing hopper. 

There will also be shown a road con- 
tractors’ portable bulk cement handling 
plant, the balance of the exhibit consisting 
of a motion picture taken in the field, and 


several small models of aggregate pro- 
portioning equipment. A considerable 
portion of the exhibit will be devoted to 
central mixing plants with new bulletins, 
layouts, ete. 
Heltzel Display 

The Heltzel Steel Form and Iron Co., 
Warren, Ohio, will occupy Booth AR-12 
at the road show to be held at St. Louis 
in January, and will exhibit its complete 
line of concrete road building equipment. 
This comprises a 3-compartment portable 
storage bin equipped with a 3-compartment 
weighing batcher, and steel forms. A flexi- 
ble joint machine and numerous small 
tools will also be on display. 


Link-Belt Exhibit 

Link-Belt Company, Chicago, will ex- 
hibit at the following St. Louis conven- 
tions: 

National Crushed Stone show, January 
19-22; National Ready Mixed Concrete As- 
sociation convention, January 26; National 
Sand & Gravel convention, January 27-29. 


New Dunbrik Plant 

The organization of a new enterprise for 
the manufacture of Dunbrik has just been 
completed at Muskegon by the Stonecraft 
Company of Grand Rapids, in company 
with the P. J. Connell Company and other 
leading building supply dealers in western 
Michigan. The new organization will be 
known as the Muskegon Dunbrik Com- 
pany. 

The construction of an up-to-date plant, 
with a capacity of 24,000 units per day, 
has already begun. Building plans, spe- 
cially designed for the efficient production 
of this new brick building unit, are under 
the supervision of the engineering depart- 
ment of the W. FE. Dunn Mfg. Co.., 
Mich. 


Holland, 


American Steel & Wire Exhibit 

The American Steel & Wire Company 
will occupy Space No. A-73 at the St. 
Louis road show, and will exhibit wire 
reinforcing fabric, triangle mesh and elec- 
tric weld, for the reinforcing of roads and 
streets, steel posts, wire rope, and guard 
rail. 

Blaw-Knox Road Exhibit 

The following is some of the equipment 
that will be exhibited by the Blaw-Knox 
Company, Pittsburgh, at the coming road 
show at St. Louis: Portable bulk cement 
plant, Cementank, weighing batchers, road 
form, agitator truck body, finishing ma- 
chine, and clamshell buckets. 


50 


Autocar Chassis 

The Autocar Company, Ardmore, Pa., 
will exhibit two special chassis at the 
road show of the American Road Builders’ 
Association, in St. Louis, January 10 to 16, 
inclusive. 

One unit in the Autocar exhibit will be 
the Autocar Model C chassis, equipped 
with a 3-yard Paris Transit Mixer body. 
The Autocar Model C, with 186-inch 
wheelbase, is engineered to meet stresses 
imposed by the various types of rotating, 
concrete-mixer body. 

A companion chassis to the Model C 
is the Autocar Model SCHS which will 
also be exhibited at the road _ show, 
equipped with a Wood hydraulic 34-yard 
body with extension sides and two division 


boards. 


Industrial Literature 


Floor Floating Machine 

A leaflet describing the Kelley electric 
floor machine, for floating concrete and 
grinding concrete and terrazzo floors, has 
recently been issued by the Kelley Electric 
Machine Company, Buffalo, New York. 

Rough floating is done directly after the 
concrete is tamped and the first steel 
trowelling follows immediately. A smooth 
floor, free from fan marks, is secured, and 
a minimum of steel trowelling is required 
when the machine is used, it is claimed. 

The finishing of terrazzo floors is illus- 
trated and an area of 200 to 250 sq. ft. of 
floor can be covered in an eight-hour day, 
it is stated. 


Air Compressor Book 

A new 16-page book telling about the 
Davey air compressor, “for taking ‘the 
grief’ out of compressed air,” has just been 
published by the Davey Compressor Com- 
pany, Kent, Ohio. 

The air-cooling method employed is out- 
lined and various features, including the 
light weight, sturdy clutch, and portability 
are described. Numerous illustrations show 
units in use on various types of jobs. 


Concrete Insurance 

Under the title of “Concrete Insurance,” 
the Vaso Manufacturing Company, Seattle, 
Washington, has published a broadside on 
its new admixture known as Vaso. 

Its use is recommended to increase the 
workability and flowability of concrete and 
insure the placing of concrete that will 
not be porous. Its use in the ready-mix 
plant, by the architect, and by the con- 
tractor are described. 


